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THE WEEK IN IRON CIRCLES. 





Among the potent factors at work likely to affect the 
general pig metal market two are to-day prominent: 
first, the stringency in money; making continued running of many 
furnaces both North and South a most difficult matter, and second, 
the coal miners’ strike now in progress in the Alabama district. The 
former has already caused the blowing out of a number of stacks, 
while the latter is certain to stop all in the Birmingham region with- 
in the next few days with exception oftwo or three companies having 
independent resources. By the stoppage of furnaces, the curtailment 
of production will certainly be heavy. At Louisville there has been 
little buying. As fast as contracts have been made by car or pipe 
companies, they have bought enough iron to fill these contracts 
and no more, and these have been about the only buyers. ‘There 
are parties feeling the market for next year’s delivery, and but 
for the uncertainty concerning what business will be done 
during the first part of the year, would like to take advantage of the 
extremely low prices prevailing, but consumers are considerably dis- 
couraged and look forward to the next six months with apprehension, 
feeling that business will fall off, and that it will be totheir interest 
to carry light stocks. On the part of furnaces, they are declining to 
make prices upon iron for prompt shipment, as they do not know 
how long the strike will continue, and think it is wise, in view of the 
large orders already booked, to try and fill them without booking 
others. Southern furnaces will enter upon the coming year in much 
better condition to hold their position than at the beginning of the 
past season, as at that time they held offfrom selling for the future 
in anticipation of higher prices. This line of policy has not been pur- 
sued during the close of this year, but most furnaces have heavily sold, 
some for delivery throughout the entire year, others for six months, 
so that in most cases they can refrain from offering until the tone of 
the market improves, and depend upon the orders already booked to 
keep them running. At Detroit the now almost normal state 
of quietude is in no manner disturbed. A few small trans- 
actions in Lake Superior charcoal indicate a reasonably firm 
maintenance of market figures. The conditions outlined at Cincin- 
nati the past two weeks continue almost without change. The gen- 
eral feeling at Chicago is that conservatism is the wise policy until 
the financial situation resolves itself. No sales of importance are re- 
ported at St. Louis during the past week, and the few inquiries com- 
ing in are for small lots and prompt shipment. Regarding the con- 
dition of the British iron trade our correspondents, Messrs. S. W. 
Royse & Co., Birmingham, write us under date of Nov. 29: “ We 
have to record a continuance of the depression mentioned in our last 
report, and which is attributable mainly to the state of the money 
market. Throughout the month there has been a steady fall in the 
values of all metals. Pig iron has receded to the extent of about 2s. 
6d. per ton, but is now recovering a little. With the continuance of 
the strike in Scotland very large quantities of pig iron have been 
taken from the public stores, and the shipments from Middlesbrough 


General Features. 


shipments from that place to Scotland having greatly increased.” 
The approach of the holidays, as well as the wind-up 
of the business of the year, combine to make a poor 
season poorer, and a dull trade duller, if such a thing 
is possible. What sales are reported are either in driblets, such as 
car lots, or else are ficticious, and represent a swap, made for the 
purpose of influencing the market. The experience of the past three 
or four months has pointedly shown that the market cannot be 
“worked” in that way, and the business is slow and sluggish, while 
the prices, which a month ago were thought to have reached the 
bottom limit, still exhibit a downward tendency. The chances are 
that as the month proceeds, there will still be less doing, owing to 
the general desire to carry small stocks into the new year. Mo one 
cares to inventory more iron than is absolutely necessary, and it 
need surprise no one to hear of a great many furnaces’ going out of 
blast temporarily, some to make repairs, some to curtail the produc- 
tion of pig metal, and some because of inability to face the music, 
which, to be sure, has had anything but encouraging strains in it 
this twelvemonth. Yet, on the whole, and outside of the considera- 
tion of an immediate improvement, it seems that despite their 
apparent and actual losses, the furnaces will do well to keep right on 
running, and the sooner they make up their minds to do so, the 
sooner will they benefit their condition. The furnaces, to be 
sure, are in a bad way. They have their ore, coke and 
labor to pay for, and have to contend, in this connection, with 
an excessively high price of coke, coupled with a slump in the mar- 
ket for their finished product. But as there appears to be no reasona- 
ble way of avoiding a loss, it would seem far better to pocket the 
loss now than to hang on, waiting and watching a possible chance. 
The furnaces have bought their ore supply to last them until Spring. 
Until that supply is exhausted, they will be at the mercy of the coke 
syndicate, unless, indeed, a furnace, here and there, should see fit to 
sell its supply of ore. But the furnace interests will have an oppor- 
tunity to make themselves heard along next Spring, and before they 
will lay in their ore. Indeed, the sales of ore in the Spring, will 
altogether depend upon the terms agreed upon between the furnace- 
men and the coke producers. This year the furnaces are without 
remedy; if they are caught in the same way next year, they will 
have nobody to blame but themselves. In spite of all these discour- 
aging features of the iron market, the consumption of pig material 
keeps right up to the mark, and in place of a falling off, an improve- 
ment is noticeable. The sales are confined, however, to the smallest 
kind of orders and are for spot delivery. Southern iron is coming 
into this market in great quantities, and is underselling native stocks 
from day to day. The representatives of Southern furnaces are 
instructed to sell at any price, an illustration of which may be found 
in a recent sale where a lot of iron, that was offered by a Valley con- 
cern at $16, was furnished by a Southern house for $13.75; and the 
purchaser might have bought it below that figure, had he insisted. 
The hope long held out that this competition of Southern iron 
cannot be long maintained, is hardly substantiated by the facts, for 
this same thing has been going on for the past ten years,and it is 
growing from year to year. The South, as a competitor, cannot be 
put down, but must be met by such a corresponding shrinkage in 
values, all around, as will admit of a square fight. 

There has been a slight reaction in some of the lines 
that have hitherto commanded good prices, but this 
fact is due only to a general slacking up in the wholesale trade 
peculiar to the holiday season. It is generally thought that not much 
will be doing in any of the lines until after the beginning of the new 
year, when a prosperous and busy season is looked forward to. 

To all appearances, the business is dead. Nobody 
seems to care to buy scrap of any kind, and for any 
price. Old rails, which had so long commanded their own rate, are 
not wanted at all now, and may be bought in large quantities at from 
$26 to $27. No. 1 wrought scrap is likewise dull at $20 and less, and 
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are reported to be heavier than in any other month in this year, the 


car wheels sell anywhere from $17.50 to $18. 
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AS TO THOSE NICKEL-REFINING WORKS. 

We find this in the current issue of the Canadian Manufacturer: 

Our usually level-headed contemporary, the Cleveland /ron /rade Review, 
thinks that certain Canadian papers are like sitting hens in demanding that 
an export duty be laid on nickel ore going out of the country. It tells that 
the Sudbury nickel deposits have been there from time immemorial ; that 
Canadian prospectors have been there also, and had the opportunity to secure 
and profit by them, and that it was left for American capital to discover their 
extent and value, and to purchase and develop them. ‘No sooner,” it says, 
“ does the great commercial value of the district appear, (thanks to the shrewd- 
ness and enterprise of these same Americans), than some of the Canadian 
journals ruffie up their feathers, spread themselves over the nest which no 
longer belongs to them, and viciously peck at the American company in true 
old hen style.” The Review allows itself to become excited. It should keep 
cool. A demand is made for the imposition of an export duty ; but the object 
of this is not to shut off the establishment of nickel refining works in Odio, as 
our contemporary charges, but to encourage the erection of such works in 
Canada. Without the duty, all that Canada would have to show for its immense 
wealth of nickel would be the holes in the ground from which it was taken. 
An export duty of $300 per ton would only be equivalent to the American im- 
port duty existing at the time Mr. Ritchie and his frieuds acquired the Sud- 
bury mines. Self-preservation is as good a law for Canada as for the United 
States. Impose the duty. 

By putting on a practically prohibitive export duty the Manu- 
facturer would have us believe that its object is not to shut off the 
establishment of nickel-refining works in Ohio, but to encourage 
the erection of such works in Canada. This is equivalent to passing 
a compulsory marriage law and then explaining that it}was not de- 
signed to prohibit bachelorism, but to encourage matrimony. We 
submit that in either event it would go hard with the bachelor. 
But we are not condemning the efforts of Canadian Protectionists to 
retain important industries within their borders ; it is simply the fuss 
and feathers that some journals across the border are making over 
the matter, that strikes us as somewhat ludicrous. 





WE CAN MAKE OUR OWN NICKEL-STEEL. 

Samples of nickel-steel made in Pittsburgh during the past week, 
under direction of Secretary of War Tracy, have stood such tests as am- 
ply demonstrate that we can turn out armor plate fully equal to the 
French plate which recently stood such severe tests, in comparison 
with English plate. The experiment was not conducted on a mere 
laboratory scale, but consisted of the melting and rolling of five tons 
of the new metal. Samples of three-quarter-inch plate forwarded to 
Washington and tested by Government experts gave surprising 
results. The elastic limit of two test pieces was, respectively, 59,000 
and 60,000 pounds. The ultimate strength was 100,000 pounds 
and 102,000 pounds, respectively. The elongation was 1514 per cent. 
in each specimen, and the reduction of area at fracture was 2914 per 
cent. and 26% per cent., respectively. These figures show that the 
elastic limit and ultimate tensile strength were raised by the nickel 
alloy to almost double the limits reached in the best grades of boiler 
plate steel, and the elongation was reduced to a scarcely appreciable 
extent. Thus the desirable qualities of hardness, strength and elas- 
ticity were combined in a wonderful degree in a metal of great duc- 
tility. These results, surprising as they are, were attained in the first 
attempt, and with steel made by the Bessemer process. It is believed 
that better results can be obtained even now by the open-hearth 
process, and it is reasonable to suppose that with more experience 
still further improvements will be made. Secretary Tracy, no less 
than the Pittsburgh concenrs, is,to be congratulated upon these 
promising and significant results. 





THE OBSOLESCENT COAL BILL. 

“We are willing to endure a little extra expense to get rid of 
coal. Wedo not want to go back to coal unless we are compelled to 
do so.”” So remarked a well-known Pittsburgh iron man, the other 
day, in regard to some experiments with crude petroleum at his roll- 
ing mill. That tells the story of the situation in Pittsburgh, and it 
is a prophecy as well. Having used natural gas, Pittsburgh iron 
manufacturers, now deprived of its use, can never consent to go back 
to coal; consequently fuel gas comes tothe front as an important 
factor in the solution of the problem. Whether the new fuel shall 
be water gas, or vaporized petroleum, or regenerator gas, it is bound 
to come, and that in response to the demand of manufacturers who, 
having used natural gas, can never bring themselves to return to the 
use of coal, with all of its crude and extravagant methods of burning. 
Our Pittsburgh correspondent, who has been closely watching the 
drift of events, has plainly foreshadowed this as the outcome. So 
society progresses. ‘The old methods once put aside for better ways 
are rarely returnedto. If one substitute does not prove permanent 
others are soon forthcoming, and the aggregate result is an onward 





movement in the art of utilizing the forces of nature in the service o 
man. Fuel gas is no longer a luxury, it is fast becoming a necessity. 





UNPRECEDENTED LAKE SHIPMENTS OF IRON ORE, 
Detailed figures of the lake shipments of iron ore from Lake 
Superior iron mines, now at hand, show a gain of over 1,200,000 tons 
over those of the various districts is shown as follows: 











Poe 1890. 

Marquette Range..............ccc.ssssscessrseseseeserssrsceessssees 2,656,423 
Mencemiree Range. 2,153,0:0 
SO ME Riseccabay stein cenccnsesesesocecnasoes 7 2 400 539 
Vermilion Range ia 870,848 

TI seen i So Sinem aan) Sa 8,145,850 

The twelve largest shippers were as follows: 

eed Do oe ee eee S61.145 825,289 
Chapin (Menominee Range) ......--.-:.ssccccccsecccvrsessssce senses 503,289 669 192 
Minnesota Iron Co. (Vermilion ——— pomachvinemneerwusubens 513.205 525.995 
Ashlaud )Goge bic Range).. eT 278,812 
« handler (Ve milion Kang?)... Lapapieisinnkins opnetedaneapabunsieniiceeen 303,200 332,960 
Lake Superior Marquette Range)........cccccsseese soeseererse eeesssees 284,708 
Clevelani (Marqu<tte Range ......... diinecg ba peeene anaieinnahsee 262,835 26;.040 
Champion (Marquette Range)......cssceeeeesceeeereeeeens .-206,751 223,443 
Florence (M*nom ‘nee Range) eceseerecce 211,324 
Avenne (Gogebic Range)....... 208,427 
Colby (Gogebic Range).. 19'.755 
Republic (Marquette Range). eentasthite evacequenieunesseosousousseiel 180,912 


As expected, the Norrie mine is far in advance of any of its com- 
petitors, its total shipments for the ysar, by lake and rail, aggregating 
nearly 1,100,000 tons. 

Of the above total, 4,774,768 tons came through the “ Soo’, 
canal, an increase over 1889 of 678,913 tons, or 17 per cent. 





WEBSTER TO THE RESCUE. 


Will our erudite and esteemed critical contemporary, Zhe Jron Trade 
Review, inform an anxious public what kind of a rara avis a “setting hen ” 
is? Whatever disreputable practices Canadian and Ohio fowls may be guilty 
of, we assure the Cleveland journalist that Chicago hens, and all other respect- 
able members of the same family, are opposed to the practice of “ setting.” 
They invariably si¢7. They are, morever, resolved that the sun’s monopoly of 
the “ setting ” business shall be scrupulously respected —[American Artisan. 

' “ Set: To apply one’s self; to undertake earnestly.” [Webster. ] 
That’s what the hens in /A7s part of the country do. 

Steam is thick or thin according as it is hot or cold —[The Engineer. Is 
cold steam sold in “ briquettes "?—{[Iron Trade Review. 

Steam forms at all temperatures, dear friend, from zeroup. Look outona 
pond some cold morning and you will see co'd steam. Itis very thick. Were 
youeverinafog? That’s cold steam, too.—[Engineer, New York. 

Webster defines steam as “the elastic aeriform fluid into which 
water is converted, when heated to the doz/ing point,” and to “ popu- 
lar usage ’’’ he attributes the secondary meaning, “ the mist formed 
by condensed vapor.” Our friend evidently prefers the secondary 
usage. 


« 





RECIPROCITY WITH A VENGEANCE. 

A study of the statistical abstract of Canadian trade for the fiscal 
year 1890, in the light of Secretary Windom’s annual report, does not 
tend to develop an enthusiastic admiration for the reciprocity ‘‘ fad.” 
In plain terms, while Canada sent 42 per cent. of her foreign exports 
to the United States, we sent only five per cent. of ours to Canada. 
To put it in another way, Canada sold us $93,000,000 worth of her 
goods, and took in return only $41,000,000 worth of ours. Canada 
sent to Great Britain five millions worth more than she did across 
the lakes, but she purchased less from her by five millions. This is 
because Canada gets so much of her free goods from the United 
States, as wool, raw cotton, hides, tobacco, india rubber, etc, besides 
some five millions worth of anthracite coal. To be reciprocal, Canada 
should have afproportionate amount of goods which we desire, to 
offset the large quantities of goods from the United States which she 
desires. An enlarged free list would only redound to the advantage 
of Canada. We would gain very little by it. True reciprocity should 
be reciprocal. 





CONGEN'AL COMPANY 

Writing his observations of the great steel works at Sparrow’s 
Point, near Baltimore, the corrrespondent of the London /ron and 
Coal Trades Review says; ‘‘Should ever the United States adopt a 
Free Trade poticy, the Pittsburgh ironmasters will perhaps find the 
competition of the Pennsylvania Steel Company’s works at Sparrow’s 
Point more severe than any which they may have to contend with 
elsewhere.”’ Apropos of this,.we note the presence in Pittsburgh of 
Count Duany and Dr. B. H. Portuondo, of San Diego, Cuba, for the 
purpose of selling Cuban iron ore to Pittsburgh manufacturers. 
These gentlemen are quoted as “heartily in favor of Blaine’s recipro- 
city scheme.” Of course they are, just as our British friend is in 
favor of the adoption of Free Trade in this country. Indeed, the 
Sparrow’s Point people are also understood to bz advocates of “ free 
raw materials.” The Eastern and native owners of Cuban mines and 
the London Free Trader form a congenial company. 
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GREATEST GAINS IN THE HISTORY OF THE SOO CANAL. 





The guard gates of the canal were closed Wednesday afternoon, at 3 
o'clock, and the most prosperous season in the history of the canal ended. 
When atthe close of navigation last year the tonnage reached over 84,000,000 
tons, it was thought improbable that any material increase would take place 
for a few years, as it was a phenomenal increase over previous years, and it 
appeared that a limit had been reached foratime. Thenet tonnage, however, 
for the season just closed is 91,041,213 tons, the magnitude of which can hardly 
be realized. All the ship-building plants along the chain of great lakes have 
been busily engaged in the construction of craft for the freight traffic. Nine 
hundred and seventy-eight vessels were this year added to the already large 
fleet passing through the St. Mary’s ship canal, and they all had a busy sea- 
son since the opening of navigation, April 20.. The season this year was six 
days shorter than last. In 1889 the canal was operated 234 days, and this year 
but 228. The break which occurred last July delayed a large number of craft 
several days. Through the kindness of Hon. Andrew Jackson, the News is 
enabled to furnish the tabulated information and comparisons of the traffic 
since 1881, when the United States government assumed control: 

CANAL BUSINESS FOR 1890. 
FE A BM aii natin 54 nnb Sigotnciak bas go 0g tgeeorionevenridedbunisedectecs 5.940,646.252 
TOCRL Cee OF UTAMBTIOFUN IM i essss cccrenssososresscccstscsesesscossccccesses $3,634,246.63 
Average d's ance freight was carried.............:ee 
Total registered craft using canal during seascn.. a4 ‘ 
Total register tonvage of same......... * 3932017 
Average registered tonnage of same. 


To ulesiimat*d value of same......... ea $26,926,200 
PTE WUIO GE i occa sice ce stcacsscseve ssnscodessenséenteteeecs $46,747 











| ACTUAL FREIGHT. 
(-ons of 2,000 Ibs.) Valuation of | Average 
Season. | Freight Value. 
| 
{ 
' 





: Tonnage. Per ton. 
East Bound. | West Bound. 
| 




















965,236 | 445,111 $ 28,9*5,612 94 $18 47 

1,338,027 691,494 31,238,153 68 15 39 

1,277,283 | 989,$22 39,730,563 56 17 53 

1,909,290 | 965 267 5',605.780 61 18 06 

2,135,066 | 1,121,562 53.413,472 13 16 40 

Beye cbahuenkec cot uebiben Deasedewsa ne ieeevatsedewen 3,179,943 1,347,816 69,080,071 95 15 26 

Misa S csasbvndonsescaiebeniceecececesenttasieeneuimaiay | 3.749.449 1,745,204 79,031 757 78 14 38 

SN Celine sbais dks wis cupsuvddavaboay’ Sudensseuencanatien 3,923,344 2,438,079 82,155,019 97 12 81 

BOM cic ons svuntbewesnsnesenesecsveveseenendsscuncesen teres 5,552,641 } 1,963,381 83 732,527 15 IL 14 

SID rouig onch Sh igabcatnhigaduhees teesiaatecasahewbeententnts 6 428,838 | 2,612,375 102,214, 48 70 II 31 
NOTE I. 


The west-bound freight since June oth, 1881, (the date on which the U. S. Government, 
assumed control) is 32 ptr cent. of the total, or very nearly one-half as much as the east-bound 
ireight. 

The valuation of freight for each year is based on the unit values used in 188s. 


NOTE 2. 


Total cost of 


Cost of carrying 
carrying freight. 


per mile, ton. 


DIY ciicckcusscopinpavgusccndponnanstteuubanrsosnaviceteaeiacoss $10,075 153 2.3 mills 
ey ncacksoveccsdacnstibiacenpohacvanieemacc me rates 7,883,077 1.5 mills 
Das wickasnn covcccescapudcuan dusawekeracnuediopeaerconssoass 8,634,247 1.5 mills 
NOTE 3. 
Value of Amer- Value of Cana- Total 
ican craft. dian craft. value. 
I adica inne dcandteetnenstetobiatain $17,684,<50 $2,089,400 $19,773,950 
EL ushcincadctnedicehisshsnnnkeadeuene 20,381,100 1,514,300 21,895,400 
SN coe nieek isicckcytuacae bonsseascneusie 25,328,600 1,597,600 26,926,200 
NOTFE 4. 


Proportion of freight tonnage carried by Canadian vessels: 1887—7 per cent.; 1886—6 per 
cent.; 1889—4 per cent. 


The following table shows a comparative statement of commerce through 
the St. Mary’s falls canal for the seasons of 1889 and 1890: 





























































| QUANTITY. | INCREASE. | DECREASE. 
ITEMS. | Designation mal | an 
Season ‘89 Season ’go./ Amount. ond Amount. cent. 
| a 
. | - 
Vessel 6" cc.cscecseses ee 9.57¢| 10 557] 978 
L ao ~ =< flf eeseonbenténenes umber : 4,634) _ 4970) 386 
Tonnage eg stered.| -et tons. 7 221 935} 8,454.435| 1,232,£00 
Tonnage freigh’...... vet tons. 7,516 922 9,041,213) 1.525.191 
Passengers ............... Number.. 25.712 Ce | ae eee 
COB |... ccccccccccscecsceccvees Net ons “ 1 629 19° 2,176 025 547.728 
EE ER RRR) i RE 2,228 707! 3,239,104] 1,010,797 | ERASERS), (ee 
WERE co.cccccscoses se sccese Sushelg.............. BGNSE BSE] BO, BUF RIO} vevsseccesconis Saddat tia 3 
Grain (other than | | 
WE BE) a. -<c0neec0ess00..-. Bushels....... ...... 2,133,245 2,044,284! ...... 220. 
Manatees aud 
pig jron.. epcccees | ENS COMM. cncens ences 57.551 116,327} 
eee eae |Ba-rels... 105,250 179,43" | 
Copper... ;Net ons 33 55° 43.729 
Iron Ore. Net tons a 4,095 555 4,774 76" ‘ 
Lumber. in. feet, b. M,...... 315,554 261.929) 
Builcing stone.........} et tons............. 32 5:38 47,973 
eer |Net tons.. aie 5 917) TS Reeenrre anes SPN 
Uncl’fid fr't.‘°d"’......| Net tens...... : __ 312,410) 371.294 
NOTE ‘‘a.”’ 
TREE TR SORE TIRE A ON = ia gud aia ueuaaen bho NAMNAaNaWAains Ein SPX uaa RTE aaanaeaeSicmen mE 
Sail vesse's.. Sorcha aaical Secale aca aah ea colon Seraah esa ene’ A leper kinda 
Unregistered RGA REN STELLA SONIDO A  L 417 
TNT si aches auaiicad auanen namane peaks seamen maemennssielelaaasiinnKaninotiaatehbaehiebes 10,557 
NOTE ‘‘d,”’ 


In the i‘em of unclassified fre‘ght is inclu ed 3,51 tons of wool and 95 tons of hide. 
Canal was open to navigation during s:ason of | 1589—234 Gays; 1890—2:8 days. 


An examination of the foregoing tables will show a wonderful increase in 
the’ traffic through the canal and also makes prominent the urgent need for 
the completion of the new lock at the earliest possible moment.—[Sault Ste. 
Marie News, Dec. 6. 





A Gigantic Manutacturing Scheme. 

Advices from England indicate that the colossal enterprise by which Sault 
Ste. Marie is to be made one of the biggest manufacturing centers on the con- 
tinent is likely to be asuccess. The company is organized for utilizing the 
enormous water power of Lake Superior, and constructing very extensive 
works in the vicinity of Sault Ste. Marie. The waters of Lake Superior fall at 
the Sault about 30 feet, to the level of Lake Huron, the velocity being recorded 
by Gen. Powell, of the United States service, as a little more than 90,000 
cubic feet asecond. Careful and accurate measurements and calculations 
show the actual velocity and volume of water to be 122,000 feet per second, 





equivalent to 236,0co horse-power. This company intend to build a tail-race 
five miles long on the Canadian side, and acanal five miles long on the Ameri- 
can side. These canals will be each 1,000 feet wide, the widest in the world 
They will construct large dry docks on both sides, to be filled and emptied by 
gravitation. On the Canadian side all the principal works will be above the 
rapids, and on the American side below the rapids. Blast furnaces and ship- 
yards, and it is expected paper mills, pulp mills, flour mills and other indus- 
tries, will be established, whose motive power will be supplied by this com- 
pany, or by one of the several subsidiary companies which it is expected will 
be formed. Applications for power have already been received.—[Railway 
Review. 





A REMARKABLE CASTING. 





A correspondent to Engineering thus describes the process employed in 
making some of the large castings for the 10,000 h. p. dynamos for the Lon- 
don Electric Supply Corporation : November 7 there was cast at the works of 
the Carron Co., the contractors for the cast iron work for the 10,000 h. p. dyna- 
mos shortly to be erected at Deptford, the first of the eight 23-ton castings 
which form the feet of the magnet frames, and which will eventually have to 
carry the whole weight of these frames, amounting to many hundred tons. 
As these measure some 12 ft. by Io ft. by 6 ft.6in., and have each cast into 
their body the projecting ends of eleven magnets or blocks of soft iron 3 ft. 3 
in. by 1 ft. 6in. by 5 in. and weighing in all about 4'%4 tons, some idea may be 
formed of the nature of the casting. The greatest difficulty the contractors 
have had to overcome in the manufacture of these magnet frames has been 
the securing into the casting in a thoroughly fast and trustworthy manner of 
these large blocks of soft iron; this being absolutely necessary owing to the 
nature of the forces brought to bear on the magnets when the dynamos are at 
work. Possibly, owing to the very unusual nature of the casting, the same 
difficulty may not previously have presented itself to the founders in any case. 
All the ordinary metheds of casting failed to secure the desired end, and very 
special and novel treatment indeed has had to be resorted to before a satis- 
factory solution of the difficulty has been found. What in ordinary circum- 
stances would form .the main core of the mould has built into its interior a 
light steel tank of the necessary form and dimensions to suit the magnets, and 
into this vessel the magnets project for about 2 ft. of their length. You have 
thus at once a core fulfilling all the ordinary functions of such, and at the 
same time in itself a water-tight vessel surrounding the magnets. After the 
metal has been run into the mould and allowed to set, cold water is immedi- 
ately passed through the tank or vessel and caused to circulate round the mag- 
nets, but not in contact with the cast iron, for a period of from two to four 
days. After this time, and during which the cast iron has been kept warm as 
long as possible, it is found that the magnets are firmly bound iato the cast- 
ing and practically form a partof it. As the contractors have already cast 
over twenty 12'4-ton castings on the same principle, only applied somewhat 
differently, the process may be said to have been subjected to a thorough teat. 
The process was introduced specially for the occasion and has since been 
patented. 





Determination of the Heat of Vaporization. 

A note on the determination of the heat of evaporation by means of the 
steam calorimeter is given from an article by K. Wirtz in the Journal of the 
Chemical Society. With the steam calorimeter of Bunsen and Joly the author 
finds it easy to determine with considerable accuracy the heat of vaporization 
of liquids boiling below 100 degrees. The vessel in which the liquid is con. 
tained is a test tube 22 millimeters wide and 75 millimeters long, surrounded 
by a loosely fitting glass jacket 55 millimeters long. This test tube is placed 
in platinum basket, and the increase of weight noted on immersing it in steam. 
A second experiment is then meade with the same apparatus, plus a weighed 
quantity of liquid. From the two weighings the quantity of steam condensed 
owing to the vaporization of the liquid can easily be obtained. For precau- 
tions against spurting and overheating the original paper mast be consulted. 
The results of the author’s experiments agree very well withi@iose of Regnalt, 
Andrews, and others. 





Work on the Nicaragua Canal. : 

Au addition to the plant of the North American Dredgiwg & Improvement 
Co., which has the contract for dredging the harbor at the eastern terminus of 
the Nicaragua Canal, has been made during the last week by the arrival from 
the United States of a powerful suction dredge and two clapets, thus giving 
that company two dredges with which to carry on the work. There are now 
seven powerful dredges in the harbor, three of which will be at work by next 
week. Three lumber schooners with creosoted ties for the railroad, piles for 
the pier and wharf, and timber for putting up additional buildings, have been 
unloaded at Greytown during the last week, while a steamer that has brought 

300 tons of coal is now nearly discharged. Progress on the railroad is rapid 
and of the 12 miles of track necessary to reach the “ divide,” or rock cut, 7 
miles has been laid, and the grading over the entire distance is nearly com- 
pleted. 





Making Iron from Old Stee! Rails. 

At Reading, Pa, a manufacturing company has been organized under the 
title of the Inter-State Iron Co. for the purpose of making a special brand of 
merchant bar iron by a peculiar process invented by H. Harris, the secret of 
which, is in the sole possession of the company. It is proposed to manufact- 
ure the bar iron from the discarded and second-hand steel rails, which are 
now a drug on the market, and can be purchased at a cost but slightly above 
that of commoff iron. It is asserted that, by a simple process invented by Mr 
Harris, the steel in the rails is easily decarbonized and changed to iron of a very 
superior quality. A number of tests have been made, and specimens of iron 





by this process have been examined by iron specialists. 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes :— 
MARQUETTE RANGE. 

The Lake Superior Iron Co. are now sinkinga shaft near the northwest 
end of Lake Angeline. The new shaft is being built, we are told, to facilitate 
the expense of mining the ore which is too great a distance from the nearest 
shaft. A force of carpenters are at work on the timber for a large shaft house 
to be erected there.—[Peninsular Record, Ispheming. 

Operations at the Samson are still confined to the sinking of the new 
shaft, and have yet some 50 feet to go before the ore will be met with. The 
ore was found at adepth of 250 feet, and they are sinking an incline shaft 
which will have 270 feet to go before the desired point is reached.—[Florence 
Mining News. 

Thare are 130 men employed at the Imperial, which force will be main- 
tained throughout the Winter season. It is thought that there will be 30,000 
or 40,000 tons in stock by the opening of —" the coming Spring.— 
[Florence Mining News. 

GOGEBIC RANGE. 

It has long been a mooted question among mining men, says the Ironwood 
Times, whether the ore formation at the Brotherton, Sunday Lake and other 
properties in their vicinity is a continuation of the Colby vein, or separate and 
distin :t from the latter. Some hold to the latter view of the question, and 
some tothe former. The Brotherton and Sunday Lake mines are consider- 
ably north of the trend of the Colby and Palms, and one prominent mining 
man claims that the formation breaks at B!ack River, and there isa distinct 
slide to the north of the eastern part, and that the formation at these mines is 
unquestionably a continuation of that at the Colby. Others hold to the view 
that the Colby vein continues to the east, and passes south of the village of 
Wakefield and about two miles south of the Brotherton ard Sunday Lake. 
Some color is lent to the latter view by the fact that the character of the rock 
in the hanging wall at both these properties is different from that of any of 
the mines further west, and that no regular foot-wall has been discovered in 
them. Itis an interesting question, and one that time alone will solve.— 
[Fiorence Mining News. 

There is probably no question but the Queen mine deposit extends to the 
Blue adjoining on the west, some 8o feet having been proven by a diamond 
drill on the property of the latter. After some further work, with a view of 
more definitely establishing the limits of the deposit, a working shaft will be 
sunk, and preparations made ‘or the shipment of ore by the opening of navi- 
gation in the Spring. The present outlook of the Blue is very flattering.— 
[Florence Mining News. 

MENOMINEE RANGE. 

The Lee Peck mine is attracting considerable attention just now, and is 
likely to change hands before long. Within the past few days three parties 
have looked the property over with a view of buying, all being favorably im- 
pressed with the outlook. From a 50-foot shaft the vein has been cross-cut 60 
feet, showing ore of a high grade, the entire distance. A 60-foot vein of clean 
ore is good enough for any one. Ose of the inspecting parties represents a 
wealthy syndicate, and if the purchase is made the property will be opened, 
and put on the active list without delay. This mine was discovered in March, 
1887, by H. R. Swain. The property was worked nearly a year, and operations 
then discontinued. Messrs. J. H Parks, H. W. Harte and others, of Crystal 
Falls, secured an option from the Detroit, Mackinaw & Marquette Railway Co., 
and began work; the result being the opening of a much larger deposit than 
was supposed. The property is not more than halfa mile from the Armenia, 
and is on a line with that miue and the Hollister—[Diamond Drill. 

The Florence ended the shipping season of 1890, this week, with an output 
aggregating nearly 26,000 tons, beating her best previous record, that of 1889, 
by over 64,000 tons. The product of the. Florence during every year since its 
discovery and opening in 1880, is as follows: 1880, 14,143; 1881, 100,501 ; 1883, 
160,155; 1886, 840; 1887, 70.399; 1888, 142,586; 1889, 194 427; 1890, 258,498; total, 
950 549 tons. The productiou of nearly 1,000,090 tons of ore by a ten-year-old 
mine is arecordto be proud of. The J/ining News ventures the prediction 
that during the next decade this promising property will easily yield fully 
3,000,000 tons.—[Florence Mining News, Dec. 6. 

The Mansfield closes the season with an output of 18,303 tons—an excel- 
lent record for a mine less than a yearold. It is probable that during the 
Winter months Supt. Calhoun will drift 200 or 3co feet north and south, from 
the bottom of the second, or 150-foot level, with a view of locating and sinking 
another working shaft later on. If the contemplated drifts continue in ore 
for a considerable distance, as now seems quite likely, the Mansfield is good 
for 50,000 tons next season. The manangement do not expect to ship much, 

if any, ore by rail this Winter.—[Florence Mining News. 
VERMILION AND MESABA RANGES. 

Hon. George C. Stone, who is at present in this city, says the Duluth Vews, 
reports a new find of ore on the Mesaba—something alittle out of the ordinary 
in that it appears in the shape ofa ledge. The following interview with him 
will perhaps explain the situation better than any other method, and will pre- 
serve the originality of the statements, to a greater degree; “Well, Mr. 
Stone,” said the reporter, “ you said you would have a big item for me (on the 
occasion of your last visit) when you next came to Duluth. Have you got it?” 
“Yes, sir, I have,” replied Mr. Stone, “we have struck a ledge—not a vein, 
but a ledge of iron that’s one of the richest things on the Mesaba. It’s mag- 
netic iron, and the find is about twenty miles southerly from Tower. This is 
good ore, and the reason I didn’t tell you about it when I was last here was 
because we didn’t own it, but it’s different now, and I don’t care who knows it. 
It needed no exploration to determine the presence of iron ore there, but the 
exploration was made to determine the extent of the ledge. It’s magnetic 
and inexhaustible. I have spent $20,000 within half a mile of the place, and 
all I’ve got to show for that particular investment is a hole, and even that is 





filled with water. Why, my boy, if water was assets, I’ve got the biggest 
bonanza on earth right in that hole. I took a hundred weight of the ore to 
Chicago with me when I went down last trip, and I had some more expressed 
to me, and it made a fine showing. It will be developed just as fast as rail- 
roads, men, energy and money can bring such an end about, and will cut quite 
a figure in the iron products of Northern Minnesota before long. I can give 
you the — figures at some other time if you desire them, but haven’t time 
now.” 

The ore lately found by George C. Stone, north of the Mallman mine, is 
said by experts who have examined it to be the most highly magnetized iron 
known to any of the Lake Superior districts. The ore occurs on a shelf, and 
in breaking it to get samples the small particles are so strongly magnetized 
that they hold on witha very firm grip to any piece of iron, and will lift a larger 
weight than some of the strongest manufactured magnets. The extent of the 
ore body is as yet indefinite, though it is believed to exist in a very large 
deposit.—[Duluth Herald. 

Things are looking very promising at the properties of the Mountain 
Range Iron Co., located between twenty-five and thirty miles west of Duluth 
& Iron Range road on the Mesaba. The company has now uncovered a de- 
posit of ore 4oo feet in length with a width between hanging and foot walls of 
40 feet. Shafts have been sunk 27 feet in clean ore, with no indications of 
any change in the quality of the deposit. There is also every reason to believe 
that the length of the ore body is very much more than 400 feet, and stripping 
and exploration will soon determine this. But little work has been or will 
be done with the diamond drill lately sent into the mine, as certain unlooked- 
for difficulties have been met with in drilling. The quality of the ore so far 
is perfectly satisfactory to the most particular, and there seems no doubt that 
the company has a splendid thing.—[Duluth Herald. 





Lake Superior Shipments of Iron Ore:— 

Lake shipments of iron ore from the mines of Lake Superior, for the 
season of 1890, are as shown by the appended statement, condensed from 
the Marquette Mining Journal : 

MARQUETTE RANGE. 
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MENOMINEE RANGE. 
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VERMILION RANGE. 
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Total, Vermilion fests it son Ane nssevecnsionsesupesoncsenedecooonosencnsoetenscencosene cnenense ceecesacosonscosececets 870,847 

Grand Totals... 8,145,850 


Lake shipments of i iron ore » for ‘the s season 2 of 1890 aggregate 8 ,145.850 gross 
tons, this being a gain of 1,241,336 tons over the shipments of 1889, and of 
3,423,993 tons over the quantity sent to market by water in 1888. As the ship- 
ments by rail will certainly reach 400,000 tons, the output of the Lake Superior 
mines for the year will exceed 8,500,000 tons—a magnificent showing for the 
iron fields of this region. This is a larger product by far than the mines 
expected to achieve at the opening of the season, and that such an enormous 
quantity of ore has been mined and shipped by them without special effort— 
the mines having merely responded to the demands of the market as mani- 
fested during the season—testifies to their wonderful productive capacity and 
their ability to meet the necessities of consumers easily, and with the most 
satisfactory promptitude. 


‘‘Whale Backs” at West Superior. 

The new yard at West Superior launched, on the 15th ult , two steel vessels 
one a steamer 262 feet long and 38 feet beam, and the other a steel barge 
Both of these are built on the McDougal plan. Three more barges are on the 
stocks. The barge launched is intended for the ore trade between this country 
and Cuba, and it with others to follow it, for the same trade, are built with a 
length of 262 feet,so as to pass through the Welland canal without being cut 
in two, as the steamer built at Bay City was. They will run the St. Lawrence 
rapids until they get to the Lachine canal, as the locks in the St. Lawrence 
canals above the Lachine are only 200 feet long. 








Personal. 

J. H. Cremer, the well-known chemist and metallurgist, of this city, is 
enjoying, among the scenes of his youth in France and Belgium, a well-earned 
rest after one of the busiest seasons of the ore industry. G. A. Bicknell, fora 
number of years his assistant, has charge of laboratory during his absence. 
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VARIABLE LIFT HYDRAULIC ELEVATOR. 





It will be observed in the accompanying engraving of this elevator that it 
is of the “ pulling ” type, and all the strains on the piston rodaretensile. One 
end of the cylinder is left open, thereby affording easy means of lubrication, 
and of adjusting the packing of the piston head without disengaging the 
sheaves or cables. The variable feature of the machine is obtained through 
means of the lever, which, by its action, engages or disengages part of the 
sheaves, thereby changing the number of sheaves called into operation, which, 
of course, increases or decreases the length of piston stroke required to raise 
the platform a given distance. As the amount of water consumed isin direct 
proportion to the length of the piston stroke, the saving is effected by using 
the shorter stroke, and, as the average service of elevators is with compara- 
tively light loads, this feature becomes a decided economy in the expense of 
operating. In this connection the difference between “lifting ” and “ lower- 
ing” loads should be noted. The latter require no water, so most out-going 
goods are handled with the short piston stroke and consequently small expend- 
iture of water. The cylinder is made in one section, of heavy cast iron of 
strength sufficient to withstand a pressure of 200 pounds per square inch, and 
is bored true and smooth to give an even bearing for the piston. The fixed 
and traveling sheaves are 36 inches in diameter, of cast iron, with steel shafts, 
with variable appliances, carried on heavy wrought iron ways bolted to cylin- 
der head and supported by iron legs. These machines are in use in many of 
the large business houses in the Central and Western States. They are made 
by the James L. Haven Co., Cincinnati, O. 





The Tinplate Workers and the McKinley Tariff. 

The tinplate workers of South Wales do not fear apparently that the 
McKinley tariff will do them much harm. At a general meeting of tinplate 
men, held at Llanelly, on Saturday last, the General Secretary of the Tinplate 
Workers’ Association (Mr. Thomas Phillips) delivered an address in which he 
made special reference to this important matter. The principal reason why, 
in Mr. Phillips’ opinion, their trade is not likely to be affected by the new 
American tariff is the great expense attending the erection of the requisite 
uumber of mills in the United States. The reason is by no means convincing, 











of holding 60 tons, and to feed the boilers 28 tons of coal are required daily. 
On the engine is the largest nut in the world. It is hexagonal in shape, and 
weighs 1,600 pounds. Totighten or loosen this nut 20 men are required, 
while the wrench that fits is 20 feet long. From the end of the walking beam 
of the engine to the bottom of the shaft the distance is 300 feet. The masonry 
on which the engine rests is 108 feet deep, some of the foundation stones 
weighing fivetons. The engine operates four pumps, three of which are 30 
inches in diameter, and the fourth 22 inches. 





DEALINGS IN PIG IRON WARRANTS. 





On November 26, on the motion of Mr. Benjamin Hingley, the Bill formu- 
lated for the “ Regulation of Dealings in Pig Iron Warrants,” was read for the 
first time in the British Parliament. The following is the draft of the Bill: 


A BILL, TO REGULATE DEALINGS IN PIG IRON WARRANTS. 


A. D., 1890. 

WHEREAS, it is expedient to make provision for the restraining of the 
making ofcontracts for the sale and purchase by means of warrants of fig 
iron which is not at the time of making of such contracts in existence: 

Be it therefore enacted by the Queen’s most Excellent Majesty, by and 
with the advice and consent ofthe Lords Spiritual and Temporal, and Com- 
mons, in this present Parliament assembled, and by the authority of the same, 
as follows : 

PRELIMINARY. 


1. For the purposes of this act the expression “ document of title” shall 
mean any dock warrant, storekeeper’s warrant, maker’s scrip, and any warrant 
or order for the immediate delivery of pigiron, and any other document used 
in the ordinary course of business as proof of the possession of pig iron, or 
authorizing or purporting to authorize, either by indorsement or by delivery, 
the possessor of the document to transfer or receive delivery of the pig iron 
thereby represented. 

PROVISIONS AS TO CONTRACTS, ETC., FOR SALE OF PIG IRON. 


2. From and after the passing of this act all contracts, agreements and 
tokens of sale and purchase, made or entered into for the sale or transfer of 
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and we very much fear that experience will show Mr. Phillips and those who 
share his views on the subject that they will soon be undeceived. Mr. Phillips 
points out that the 6,000,000 boxes of tinplates which we now annually send to 
the United States are produced by 280 mills in this country, these mills having 
been erected at acost of £900,000 to their various owners. The cost of erecting 
so large a number of mills would, he contends, be double in America, and 
there can be no question that in this contention he is not far wrong, for under 
the present tariff the cost of machinery and other materials that would have 
to be imported would be very considerable. Admitting this, however, there 
remains the fact that the duty on tinplate will continue to be imposed for 
many years to come after the first of July next—the date when it comes into 
operation—and that, with the protection thus afforded to native manufact- 
urers, capitalists have every inducement to embark in the manufacture of 
tinplates, and are, in fact, doing so already. On this ground alone we fear that 
the expectations of the South Wales tinplate makers are not likely to be 
realized. But the General Secretary adduces another curious reason why the 
new industry should fail to take root in the United States, and that is, that the 
men work only seven months a year in that country. This will certainly be 
news to many, for if there is one point upon which the members of the Iron 
and Steel Institute who took part in the recent excursion in America are more 
agreed upon than another, it is this—that the American;workman puts in more 
hours and works much harder than his fellow-laborer on this side of the 
water. We fear that, in fixing the term of twenty years during which the 
South Wales tinplate industry will remain unaffected by the McKinley tariff, 
Mr. Phillips has been unduly sanguine, and that, in indulging in these 
pleasant anticipations, he is likely some day to find himself painfully disap- 
pointed.—[{Iron and Coal Trades Journal. 





The Biggest Stationary Engine in the World. 

At the Friedensville Zinc Mines, six miles south of Allentown, Pa., there 
is in operation the largest stationary engine in the world. During the past 
few months it has pumped dry, by underground drainage, nearly every ore 
pit, spring and small stream within a radius of five miles. The engine is 
known as the “ President,” is of 5,000 horse-power, and is run by 16 boilers. 
Ateach revolution of its ponderous wheels a small stream is thrown out, the 
number of gallons raised every minute being 17,500. The driving wheels are 
35 feet in diameter and weigh 40 tons each. The sweep-rod is 40 feet long. 
The cylinder is 110 inches in diameter, while the piston-rod is 18 inches in 
diameter, and makes a 10-foot stroke. The engine has a ballast box capable 























any pig iron to which any document of title sha!l be applicable, shall be null 
and void to all intents and purposes whatsoever, unless such contract, agree- 
ment or token shall specify or incorporate a document of title specifying the 
name and address of the storekeeper or other person or persons by whom 
such document was created, the number by which the said document of title 
is distinguished at the time of the makingof such contract, agreement, or token, 
the date on which such document of title was mede, and the brand or quality 
of the pig iron to which such document of title is applicable; and every per- 
son, whether broker, principal or agent, who shall willfully insert in such con- 
tract, agreement, or other token, or ia such document of title any untrue state- 
ment in respect of any of the particiilars required by this act to be specified, 
shall be guilty of a misdemeanor, and punished accordingly, and, if in Scot- 
land, shall be guilty of an offence punishable by fine or imprisonment. 
PENALTIES, 

3. Any person who shall create or issue, or cause to be created or issued, 
any instrument purporting to be a document of title to pig iron, and shall not 
have at the time of such creation in his possession, or in the possession of 
some person on his behalf, the pig iron to which the said instrument purports 
to relate, shall be guilty of a misdemeanor, and punished accordingly, and, if 
in Scotland, shall be guilty of an offence punishable by fine or imprisonment. 


SHORT TITLE. 
4. This Act may be cited as the Pig Iron Warrants Act, 1890, 





Lagging tor Steam Pipes 

A cheap and efficient lagging for steam pipes can be made out of some of 
the waste products of paper manufacture. The waste products in question 
are chiefly those coming from the different cleaning and sorting machines 
which are of a fibrous nature. When dry they are mixed with potter’s earth 
in the proportion of four to one, enough water being added to make a plastic 
compound. This is spread by hand over the surface to be protected in thin 
successive layers. When dry the coating is said to adhere firmly, and it has 
additional recommendation of entailing no greater cost than that of mixing 
and applying it. 





Holiday Excursions via the Pennsylvania Lines 
Excursion tickets will be sold at reduced rates at all ticket stations of the 
Pennsylvania lines west of Pittsburgh on December 24th, 25th and 3rst, 1890, 


and January Ist, 1891. Tickets will be good returning until January 5th, inclu- 
sive. 
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PETROLEUM FUEL FOR BOILERS. 





At the sixth annual convention of the Society of American Florists, held 
during the Summer, at Boston, the following paper, prepared by Joseph B. 
Moore, of Reading, Pa., on petroleum as fuel, was read: 

The difficulties which for some time attended the use of crude oils, as 
fuel, in low-pressure steam boilers, have been completely overcome. There is 
no longer any imperfect combustion with its consequent waste, no trouble in 
starting in the first place, no necessity of making a coal or wood fire to gen- 
erate steam previous to using the oil. Even the use of oil in hot water boilers 
without the necessity of a steam boiler can be accomplished. The advantages 
of having a fuel which burns with a constant perfect combustion, insuring 
thereby a constant equal pressure of steam, with comparatively no attention, 
are tooobvious to require any comment. The only question, therefore, to be 
considered in estimating the value of crude oil, as compared to other fuels, is 
that of cost. If oil can be used at the same or less cost than coal, there can be 
no doubt in every other respect it is superior. 

Can petroleum be used economically as fuel for greenhouse heating? In 
answering this question, the first point to determine is what quantity of oil is 
equivalent to one ton of coal. The actual consumption of oil burnt in the 
furnace chamber of a boiler will vary considerably according to the conditions 
under which it is used. If simply injected into the fire box and allowed to 
burn without the addition of hydrogen, the amount of oil consumed equal to 
one ton ofcoal will be so great as to make it very questionable if it could be 
used at all without extra hydrogen being furnished, with open grate and 
auxiliary devices to assist its combustion; it will require over 220 gallons of 
the best oil to do the same work ascan be done with one ton of ordinary 
anthracite peacoal. Oi], however, in its combustion, can successfully be com- 
bined with steam, thereby obtaining the full value of the hydrogen contained 
in the steam, thus increasing the amount of hydrogen materially contained in 
the oil, and by a properly constructed inner furnace chamber, the air super- 
heated previous to entering the furnace chamber, thereby effecting a still 
greater economy of oil. 

In estimating the cost of burning oil, the economy of labor must be taken 
into consideration. The amount of oil burnt will also vary to some degree 
according to the quality of the oil, and the make of the burner or injector. 
There are many hydro-carbon burners on the market, all of which, no doubt, 
burn the oil under certain conditions, but the majority require a pressure of 
not less than 20 pounds, others again, air blowers, fans, etc., all of which 
require more or less complicated and auxiliary machinery in order to obtain a 
perfect combustion. An advantage which oil certainly has in its favor, is the 
facility with which the power of a boiler can be increased. Take a boiler 
with 225 square feet heating surface, a consumption of 15 pounds coal per 
hour per square foot grate surface, which, say, is seven feet, and evaporative 
power nine pounds water per pound of fuel, the maximum of water that can 
be evaporated per hour with coal will be about 1,000 pounds per hour. Apply 
to this boiler an oil burner, and 2,coo to 2,500 pounds of water can be evapo- 
rated per hour without any labor or trouble. 

The following results were obtained, this Winter, with one of my hydro- 
carbon injectors: Two boilers in every respect similar, vertical, tubular, with 
225 feet heating surface, 7.c6 square feet grate. Height of boiler, 6 feet, 42 
inches -diameter. To heat 2,196 square feet of radiating surface at a pressure 
of to ponnds, it required both boilers, constant and hard firing, with a con- 
sumption of 227 pounds of coal per hour for the two boilers. When cleaning 
the fires, steam would fall to five or six pounds. With one boiler only it 
was impossible to keep any pressure at all; one or two pounds might be 
reached, but on coaling would fall again to nothing. One of these boilers 
fitted with my hydro-carbon burner and furnace, under exactly similar con- 
ditions, with 2,196 square feet radiating surface attached, was carefully run 
for eight hours ; the excessive heat generated in the houses made it neces 
sary to dimish the amount of radiating surface, and, therefore, changed the 
condition of the experiment. 

The exact amount of oil used during the eight hours was carefully meas- 
ured ; 67 gallons, or an average of 8.37 gallons per hour. With less radiating 
surface attached, the quantity of oil burnt per hour has varied from five to 
seven gallons. There was no trouble in heating the total 2,196 square feet 
of radiating surface with one boiler, and a higher pressure could have been 
maintained without any difficulty, and very little extra consumption of fuel. 
The amount of fuel used in both cases may appear somewhat large, but the 
construction of both boilers is the worst for economy of fuel, and the condi- 
tions in general were as bad as possible. The amount of oil used being 67 
gallons for eight hours, and that of coal, for the same period, 1,816 pounds, 

would consequently give 82 gallons of oil as an equivalent to one ton ofcoal. 


Taking into consideration that the coal used was pea coal of not the best qual-. 


ity, the equivalent of oil burnt with perfect combustion, maximum of hydro- 
gen aud superheated air properly supplied, might be estimated at an average 
of 110 gallons of oil per gross ton of coal. 

The economy of fuel when steam is not wanted must also be taken into 
consideration. A coal fire cannot be instantly extinguished, and it is custom- 
ary to bank a coal fire during the day when steam is not wanted. With oil, a 
turn of the valve, the fire is extinguished instantly and the consumption of 
fuel ceases. In estimating the relative cost of both fuels, at least 90 per cent. 
of cost of labor should be added to the coal. If steam may be said to be more 
erpecially adapted to large areas of glass, perhaps the same may be said of oil- 
To obtain oil at a reasonable price, it must be bought in bulk, and the storage 
of a large quantity of oil is a matter of some consideration. When, however, 
there are facilities for obtaining and storing the oil, there can be no doubt 
that oil not only possesses great advantages over coal asa fuel, but also will 
prove the most economical], and there can be little doubt that, as soon as a 
demand for oil in small quantities is created, some means will be found to 
supply the demand, and then oil will be universally adopted as the fuel for 





heating greenhouses and every other purpose where a constant, perfect com- 
bustion is required. 

After the reading of the paper, B. P. Critchell, of Cincinnati, at the request 
of the President, made the following remarks on petroleum fuel: 

There are two points in the essay that has been read which are worthy of 
consideration as apparently of some value. The main consideration in petro- 
leum heating is as to the quality of the oil and the means of delivery. Ata 
florist’s establishment located some distance from a railroad, oil cannot be 
burned successfully because of the cost in handling, and the terrible odor cre- 
ated in the handling of the oil open. Where the oil costs, delivered at the 
greenhouse, more than $1 25 a barrel, it cannot be burned so as to compete 
successfully with coal. The use of the oil is advantageous in an avoidance of 
smoke, in requiring but little labor to attend to it and the intense heat created 
by the fire. 

With respect to the intense heat, I would say that it is not safe to burn 
the oil where small boilers, especially tubular boilers, are used. The heat is 
so intense that a bar of iron 1 inch in diameter hanging directly in the flame 
will be burned off in three hours. It is a perfect white blast flame. 

As to the elaborate settings of the furnaces, we find there is no use for 
these, as we use simply six inches of ashes or cinders spread over the grate 
bars to keep the flame from the bars, putting the burners in the place of the 
doors, and having sheet iron doors made to fit around the burners. Thecom- 
bustion is perfect, there is no smoke whatever, and the results are the same as 
from a very strong coal fire. 

Great care must be taken in the handling of the oil from the tanks, as it 
generates a low gravity gas which is as explosive as nitro-glycerine—a fact 
which quite a number of our oil burning florists have learned to their sorrow, 
myself among the rest. We heat the oil before burning it, and create a super- 
heated steam with superheaters which run through the furnaces, so that the 
moment it reaches the end of the burner the oil forms into a perfect gas, 
which throws a long white flame for the full length of a 24-foot boiler. . 

Another item that must be looked to in the burning of oil is sufficient 
tankage, so that the florist may be able to carry on hand from 160 to 200 bar- 
rels of oil at all times, as delays occur almost regularly in oil shipments, 
because, coming as a low class of freight, the oil is often side-tracked to make 
way for higher priced freight. Much inconvenience from this cause may be 
avoided by keeping on hand a sufficient supply. 

The experience we have had has been altogether with the Ohio or Lima 
district oil, but the Standard Oil Co. have now secured all that field, and the 
price has advanced from 42 cents, as formerly, to more than §1 a barrel for 
any and all kinds. In the Lima oil we find not much variation in quality. 
Those who use that oil will find that the grade runs very true, on account of 
the very large tanking capacity that the Standard Oil Co. have there. They 
have at the present time stored in the Lima fields more than 18,000,000 barrels. 

In our comparisons of oil with coal, all our trials have been made with 
the bituminous mine or slack, or what is commonly called “nut and slack.” 
We have never tried the oil in comparison with anthracite coal, but in all 
small places and where tubular boilers are used we do not thiuk the oil would 
prove either successful or economical. In large places or where large boilers 
are used the use of petroleum at $1.25 per barrel will insure a great saving, as 
compared with the coal we are now burning. 





Shipbuilding and the Consumption of Iron. 

In an article on this subject, the Colliery Guardian says: “It is not gen- 
erally recognized how large is the influence of the shipbuilding trade on the 
iron industry, but a few figures from authority will throw a little light on the 
matter.” It quotes Sir Lowthian Bell, that, in 1869, which was a very dull year 
in that trade, the consumption of pig ironin that industry was 383,000 tons 
and reached 840,000 for the year 1883, which was one of the greatest years of 
greatest output; a year in which the value of commercial shipping lauached 
in the United Kingdom was reckoned at $93,000,000. From 1883 there was a 
declinein shipbuilding all over the world, and a season of low freights, until 
the latter part of 1888, when the present boom in English iron industries com- 
menced with an increased demand for ship;, resulting in as large a consump- 
tion of pig iron as has been known in the annals of the trade. Shipbuilding 
is one of the largest of the industries, when looked at as a cousumer of pig 
iron--that is, as far as Great Britain is concerned. According to one of the 
tables of Sir Lowthian Bell, given in his,work on ‘‘ The Iron Trade of the 
United Kingdom,” out of a consumption of about 3 263,000 tons of pig iron in 
the United Kingdom, some 611,000 tons were used in shipbuilding, which, 
though considerably below the consumption of brisk years, amounted to about 
a fifth part of the consumption of the kingdom, and is comparable with Sir 
Lowthian’s figures of 500,000 tons for the railroad consumption of the same year. 





A Great Steel Bridge. 

The great steel bridge across the Columbia River, at Vancouver, will be a 
mammoth concern. It will be 6,000 feet from the Washington to the Oregon 
shore. It will be double-tracked, with a roadway on top for teams, and will 
be erected upon pneumatic piers. The pivoted pier, or draw pier, will support 
a draw which will give au opening of 290 feet on either side for vessels to 
pass, and the span immediately south of the draw span will be 375 feet. The 
whole structure is to be of steel, built ten feet above the high water of 1876, 
and 40 feet above low water. Oa account of the sandy formation it will be 
necessary to go down 8o feet below low water to get a firm foundation. There 
it rests on a foundation of coarse gravel, similar to that upon which the great 
bridges across the Missouri River are built. This gigantic structure will cost 
over $1,000 000, and employ hundreds of men in its erection. It will be Janu- 
ary 1, 1892, before the cars can pass over it. The company is pushing its 
bridge aud also its road as fast as men and money, and its present perfected 
plans will permit. They have now between Vancouver and Kalama over 2,000 
men and 1,500 teams at work.—[{National Car and Locomotive Builder. 
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A NEW POWER_PRESS 





On this page we give an illustration ‘of a new ‘power press which) has 
recently been placed upon the market by the Toledo Machine & Tool Co., of 
Toledo, O., formerly known as Toledo Machine & Tool Works, but recently 
incorporated under the laws of said State. This press does not differ materi- 
ally from other presses upon the market except in the shaft boxes and slide con- 
nection. It will be noticed that shaft boxes are covered by a cap held in place 
by four screws, while cut only shows two. These boxes are made similar to a 
lathe box split in the center, and the wear is taken up with a wedge shoe 
between the lower half of box and frame as shown in sketch. This wedge is 
held in place by a set screw in cap, but not shown in illustration. As the wear 
of a press is up and down it will be readily seen that this is a very neat! device 





for taking up wear and also for rep)acing boxes when they or the shaft become 
badly worn. This, it is claimed, is an entirely new feature in a punch 
press. The lower end of slide connection is a perfect ball, nicely fitted into 
half boxes held in place in slide by a cap in front of slide. The point of strain 
is also arranged so as to be directly in the center of slide and ways so that 
there is no possibility of a side motion, even should the strain be to one side 
ofcenter. This press is also built with an automatic feed for punching out 
links for bicycle chains, etc., which has a capacity of about 150,000 pieces per 
day, issuing a 3 gang die for this purpose. This press is furnished with back 
gearing when so desired at an extra cost. All necessary wrenckes, etc., is fur- 
nished complete with each machine. Weight of press complete about 1,800 
pounds. This firm is bringing out a full line of punching presses. 





COKE OPERATORS AND VALLEY FURNACEMEN. 

The coke situation is particularly interesting at this time, and we accord- 
ingly quote below from the Connellsville Courier, current issue : 

The coke trade is relieved from the threatened strike of the cokers, but 
the Valley furnacemen still threaten to bank down if they don’t get cheaper 
coke. There are 35 furnaces in the “combine.” They include nearly every 
furnacein the Mahoning and Shenango valleys. It is said that they have 
pledged themselves to close down on January Ist, unless in the meantime the 
price of coke and the rates of freight are materially reduced. The coke oper- 
ators say they will make no reduction in the price of coke, but will stand firmly 
together to maintain it. There has been an overproduction of iron, they say, 
but that has been the fault of the iron men, and not of the coke operators, and 
the latter are under no obligation to shoulder the burden of the former’s folly. 
The coke men are not frightened by the threat of the Valley iron men to bank 
their furnaces. They are philosophical enough to say that it will probably be 
better for all parties, in the end, ifthe furnaces do bank down. A far-sighted 
coke man expressed it thus: 

“The car supply is very inadequate and unsatisfactory, and it gives no 
promise ofimprovement. The Valley furnaces have been making too much 
iron, and overproduction has pushed the price down to figures which the fur- 
nacemen say are unprofitable. Under these circumstances, it is undoubtedly 
better for the coke operators as well as the iron men that the latter bank their 
furnaces, until their surplus stocks can be worked off, and the railroads can 
give some assurance of an adequate car supply.” 

The railroads do not seem to be any more willing to reduce freight rates 


than the coke operators are to cut coke prices. They say they cannot see how 
rates can be modified. Aside from other considerations, if concessions were 
made to the Valley furnaces, Pittsburgh and other iron districts would demand 
similar reductions, and a complete reconstruction of the rate card would be 
necessary. The Valley furnaces produce about 90,000 tons of various kinds of 
pig iron per month, Bessemer predominating, and consume about 125,000 tons 
ofcoke. To transport this tonnage something like 7,360 cars are required, 
and the revenue to the railroads is over $160,000 per month. To estimate the 
total traffic resulting from this industry there should be considered the ton- 
nage of ore, limestone, the pig iron and other items in addition to the coke 
tonnage. 

Our detailed report of the operation and output of the region for the week, 
shows 14 462 active and 1,624 idle ovens. The record for the previous week 
was 14,800 active and 1,249 idle. The total ovens in the region have been 
increased from 16,049 to 16,086 by the addition of 37 to the Fairchance Furnace 
Co.’s plant. The increase in the idle list last week was due to the strike at 
Mammoth, and the consequent idleness of its 509 ovens. The strike is 
over, and the ovens are in blast again this week. The McClure Co. 
now has 175 ovens in blast, at Lemont No. 2, against 140 at the date of last 
report, and Central has blown in 53 of her 104 idle ovens. Charlotte, Hill Farm 
and Mahoning are still closed down. The Rainey works are not in shape to 
make coke yet. 

Everybody observed Thanksgiving last week but Rainey, who ran six days 
at all his works. The Frick works all ran five days but Leisenring No. 3, 
which made but four. The Southwest and Schoonmaker works ran five days. 
Of the joint ovens, Mutual made five days; Ceutral and United, four. The 
McClure and Cochran works ran five days; Hecla, five days at No. 1 and four 
days at No. 2, Hostetter, four days. The smaller operators ran five days except 
Home, which made six; and Anchor and Percy, which got in four. Of the 
furnace ovens, Parrish and Tyrone made six days; Atlas, Morrell and Wheeler, 
five; Stewart, four. ‘ 

A portion of the Frick works continue to draw the ovens but twice a week 
instead of three times, reducing production one-third. This plan, together 
with the Thanksgiving holiday, reduced production last week to 110,735 tons. 
There has been no increase in stock coke for several weeks past, but, on the 
contrary, there has been a material reduction. It is estimated that there are 
not more than 2,000 cars of stock on the yards, less than two days’ run of cars. 
Shipments decline materially last week. Cars continue scarce with no pros- 
pect of getting plentier. The Baltimore & Ohio has turned in from the Shaw-. 
nee, O., coal region, a lot of dumps that had been running in the Lake coal 
trade, and the Lake Erie has put some of the same kind of cars into the coke 
trade, but the cars are so small that they don’t move very much additional 
coke. The daily requirement is about 1,300 cars. About 1,100 are being fur- 
nished this week. The record of October and November shipments is as fol- 
lows: 








Week ending. Pitts. West. East. Total. 
NIE IIa... oc. dacbekeuccusecmunmeusbaes 1,600 3,925 1,160 6 685 
EEE LD 3.995 1,090 6,770 
October 18th.... 4,050 1,155 6,373 
ELE LS LP LGS TALS 960 4,270 1,002 6,232 
IE Sie. ovixer cccdsncnusearetocsseeos 1,160 4,440 1,203 6,803 
November 8 h...... «I 60 4,970 1,121 6,751 
0 EE Ea 1,160 3,425 1,021 5,706 
ik" SEA RES 1 560 4,100 1,317 6,977 
SG RENT 1,300 3,450 1,041 5,791 


Prices remain as follows: Furnace coke, $215; foundry coke, $2.45; 
crushed coke, $2 65; all per ton of 2,000 pounds, f. o. b. cars at ovens. 

Freight rates per ton of 2,000 lbs, from the Connellsville region, which 
includes any part of it, to points of consumption, are as follows, at ovens: 


rr ee eerie rtr tre irri iii tere tires 








Fane eeeeeeneen nee eaes eee SPORES S Eee ROOPES ESS ERETEE ESE SEOEEEE ES EEETEESE EES OESE REE ESESES 


To Buffa o, N. Y..... 
To Detroit, M'ch.... 
To Cincianati, O.... 
ee I Tmo. acon ace > cnanconnaenccansasstanas eorsee 
I ia vendsiveneti-ncatstoranietineds naa vaisoreedabemamiibantekimuaaned 

To Milwaukee. Wis 
To St Louis, Mo 
To Fast St. Louis 
To Ba:timore 
To Boston 


SOOO RR Eee R Eee EEE EERE EEE ESSE SEER EEE eE EE EEOEEE SEES TESTE EEE SEEEE HESS EE EE EESEOS TOES ESEESS 


This will make prices at these points of consumption as follows: 


Point. Fu: nace. Foundry. Crushed. 
ER ere ee Ree isiddiaaranaenaieee $2 85 $3.'5 $3.35 
Se RET PR EEINIR. -« csiccnnsun Gaucusacanchnesnaseniereeanacn 350 3 80 4.00 
TR EA IG iE, IIE PIA Ee re 4.15 435 
Pa chsonscsandtonsatnsioabaie 47° 4-99 
BRIE bd tasicinnaenvannsceae ees 4.50 50 
Cine nvati 5.10 5.30 
TDs “nes cxcankevniat sen anvulebedénenolccbuskaiaeraswncen ; 5 65 5.85 
ng 5 20 5.40 
Milweukee.. 530 § 59 
ae eee 5.80 6 co 
East St Louis. 5.65 5 85 
MERTEN, «sca iccsaceus Gnsenis inainedauiakanssascaaheusindeae 4.62 482 
IEE Bite nan cada” Genlec ncn: Joes dec bshinaatdinadiaeaeadeaiceres 6.45 6.65 





A New French Boiler. 

Considerable attention has recently been drawn abroad to the Serve ribbed 
boiler tube, a French invention, concerning which time some remarkable fig- 
ures are given showing the increase in heating surface obtained by these 
devices. Ata recent trial made at the Atlas Steel Works, Sheffield, England, 
two boilers of exactly the same dimensions were tried, one fitted with ordinary 
tubes and the other with ribbed tubes, both being kept at the same pressure and 
run under similar conditions. The trials averaged in length from 3 to 12 
hours, and the results show an economy in fuel of from 14 to 16 per cent. in 
favor of the ribbed tube. On one 12-hour trial the results show for the boiler 
with the Serve tube 11.03 lbs. of water evaporated per pound of coal against 
9.50 lbs. for the boiler with plain tubes. The Serve tube his been used in aset 
of boilers just completed in Glasgow for a steamer, and wi!] receive the severe 
test of a voyage to Hong Kong and return. In France this ribbed tube has 
been adopted for several steamers, and the Paris, Lyons & Mediterranean Co. 





will put it on 40 of its locomotives.—]Railroad and Engineering Journal. 
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FAILURES IN THE IRON TRADE, 





The recent failure of the Worcester Steel Works, of Worcester, Mass., and 
of the Centre Iron Co., owning a blast furnace, a rolling mill and iron ore 
mines at Bellefonte, Pa., have already been announced. Probably both enter- 
prises will have to be placed on an entirely new financial footing, which means 
liquidation. The suspended banking firm of B. K Jamison & Co., of Philadel- 
phia, has had close relations with the Centre Iron Co. 

A dispatch from Bethlehem, Pa., dated November 2gth, says that the Besse- 
mer plant of the Bethlehem Iron Co. shut down that day for an indefinite 
period. The stoppage of the Bessemer mill will not in any way interfere with 
the ordnance or other departments, which will continue in operation as before. 
About 1,000 men will be thrown out of employment. 

It is announced that the Hotchkiss Bolt & Nut Works, of Greensburg, Pa., 
capital $50,090, failed last week, and the sheriff of Westmoreland county stop- 
ped the shipment of goods. Thus farjudgments have been entered and execu- 
tions issued for $16,000. The total liabilities are stated to be $45,000, and the 
assets $80,000. 

The Safe Harbor Rolling Mill, in Lancaster county, Pa. has shut down 
temporarily. About 175 men are thrown out of work. This mill has not been 
regularly in operation for nearly 20 years. 

A dispatch from Chester, Pa., dated November 29th, says that the Bessemer 
steel department of the Wellman Iron & Steel Co.’s works, closed on that day 
for an indefinite period. Thisstatement is nottrue. The works are running 
in all departments, and there is no thought of closing any one of them. 

Although prices in the iron trade are not so firm as they were a few weeks 
ago, the consumption of iron and steel is still phenomenally large. There are, 
however, signs that this great activity can not be continued throughout the 
Winter. There must bea gradual contraction of orders, in sympathy with the 
difficulty in raising money to prosecute new enterprises. The first note of 
warning oomes from the Bethlehem Iron Co. Thus far the failures in the iron 
trade, as noted above, have been few and unimportant.—([Bulletin of the Ameri- 
can Iron and Steel Association. 





The Beginning of Iron Making in America. 

It is certain that at Lynn, in the Province of Massachusetts Bay, was cast, 
in the year 1645, the first piece of hollow ware made in America—“ a small iron 
pot capable of containing about one quart.” This pioneer of all American- 
made castings was in existence in 1844, but recent efforts to ascertain its where- 
abouts have been unsuccessful. The works at Lynn appear to have been pros- 
perous for a number of years; but after a time they became unpopular, owing 
to the flowage of lands by their dam, and the great destruction of timber for 
fuel. 

The Rev. William Hubbard, writing in 1677, says they were “strenuously 
carried on for some time, but at length, instead of drawing out bars of iron for 
the country’s use, there was hammered out nothing but contentions and law- 
suits.” 

After the establishment of the first successful “ furnace ” and “ foundery,” 
at Lynn, works for the manufacture of iron were erected in other parts of New 
England, and thence the business spread into New York, New Jersey, Pennsy]- 
vania and Maryland. During the “ French War” (1755), there was a number of 
furnaces in operation, at which “cannon, bombs, and bullets” were made in 
great quantity, and many of these iron works furnished similar supplies to 
the Continental army during the Revolution.—[From Early Steps in Iron 
Making, by W. F. Durfee, in the Popular Science Monthly for December. 





Ohio at the Columbian Exhibition. 

George H. Barbour, Vice-President of the Michigan Stove Co., who is one 
of the alternate commissioners of the World’s Columbian Exposition, has 
issued a circular relating to the World’s Fair. It is proposed to prepare a bill 
to present to the State Legislature of Ohio and Michigan for a State appropri- 
ation to enable those States to be well represented at the Columbian Exposi- 
tion. Two commissioners would be appointed to look after the State appro- 
priation and the alternate commissioners would be mentioned in the bill as 
those who are to fill these positions. It seems desirable to have some such 
bill passed in each State, and Mr. Barbour and one of the alternate commis- 
sioners from Ohio wish all the commissiens to act in unison and bring about 
this condition of things.—[Stove & Hardware Reporter. 





Electrical Furnaces 

It seems not unlikely that electricity will be applied to smelting furnaces 
in the near future. An electrical furnace has been patented in England which 
is said to have given excellent results in the series of tests to which it has 
been subjected. The electrodes are blocks of a carbon secured in metal cases, 
and placed opposite to each other in the walls of the furnace. The metal 
cases containing the carbons are kept cool by circulating water around them, 
and the carbons themselves are capable of automatic adjustment to compen- 
sate for wear. Provision is made in the furnace for the escape of gas and for 
the introduction of the charge, and the electromotive force of the current can 
be varied according to the varying resistance of the charge. 





Christmas and New Year's Excursions via Valley Railway. 

On December 24, 25 and 31, 1899, and January 1, 1891, the Valley Railway 
will sell excursion tickets from all stations on their line, at one and one-third 
fare for the roundtrip. Tickets good going on the day of sale, and good 
returning up to and including January 5, 1891. For further information apply 
to agents, or J. B. Caven, Gen. Pass. Agent, Cleveland, O. 





It is reported that a nickel mine has been discovered in Nova Scotia, 


INDUSTRIAL SUMMARY. 


New Enterprises :— 

Hughes & Patterson will erect a rolling mill 140x120 feet, at Philadelphia, 
Pa. 

The Smead Foundry Co. has been incorporated at Toledo, O.; capital, 
$80,000. 

Lill & Hillsley, of Philadelphia, Penn., will erect a nail factory in Kensing- 
ton, Ga. 

A large foundry will be built in Atlanta, Ga., by the Westerland Electric 
Coduit Co. 

A wire fence factory has been established at Bedford City, Va, by Colgate 
& Campbell. 

The Canton Malleable Iron & Manufacturing Co. is a new concern at Can- 
ton, O.; capital, $100,000. 

The Ruton Manufacturing Co. has been incorporated at San Angelo, Tex., 
with a capital stock of $30,000. 

The Cumberland County Wire & Hedge Fence Co. have been organized at 
Carlisle, Pa., with a capital of $25,000. 

The St. Joseph Bridge & Boiler Works have been incorporated at St. 
Joseph, Mo., with a capital stock of $42,000. 

An iron pipe works plant will be established at Ivanhoe, Va., by a Phila- 
delphia company, now reported organizing. 

J. F. Johnson, in company with Eastern capitalists, is thinking of estab- 
lishing a 75-ton rolling mill at Birmingham, Ala. 

The Eureka Safe & Lock Co. has been incorporated at Covington, Ky., to 
manufacture safes and locks; capital stock, $50,000. 

A steel plant is to be established at New Castle, Va. The Junction City 
Land & Improvement Co. are at the head of the enterprise. 

The Radford Pipe & Iron Co. is a new incorporation at Radford, Va., with 
a capital of $300,000, to build an iron foundry and machine works. 

It is reported that Haselton, Pa, is to have a nail factory with $120,000 
capital stock. It is to be established on the co-operative principle. 

Work has commenced on the construction of the car works plant of the 
Virginia Car Co., at Glasgow, Va. The building’will be 905x8o feet. 

The Kingsley Foundry & Manufacturing Co., of Elyria, O., have secured a 
location in Hammond, Ind., and will erect on it a plant to cost $30,000. 

J. D. Tanner will, it is stated, establish works at Lynchburg, Va., for the 
manufacture of the J. T. Smite patent safety non-freezing tank for locomotives. 

The Southern Machinery Co. have been organized at Atlanta, Ga., for the 
purpose of doing a general business in railway equipment, machinery and 
supplies. 

The Bain Manufacturing Co. have been formed at Jasper, Tenn., to estab- 
lish a wire fence factory and carriage works. The company have a capital 
stock of $30,000. 

Articles of incoration of the J. B. Starkey Manufacturing Co. have been 
filed at St. Paul, Minn. The capital stock is $15 000, and the incorporators are 
J. B. Starkey, C. Wright Davison and others. 

Sheldon & Holly, of Hancock, Mich., have decided to build a foundry at 
Ishpeming, Mich., and have already selected the site. The building will be 
begun at once and ready for business next Spring. 

The Safety Package Co., with a capital steck of $1,000,000, have been incor- 
porated at Baltimore, Md, by W. F. Beasley, T. E. Barrett, George Warfield» 
and others, who contemplate the manufacture of portable safes, locks, etc. 

The McCloud Iron & Steel Co., of Chicago, has been incorporated by S. 
McCloud, F. G. Holton and W. D. Crossman. The company will manufacture 
iron and steel articles for railway use. The amount of capital stock is $100,000. 

The Donaldson-MacRae Electric Co. have been incorporated at Baltimore, 
Md., by W. W. Donaldson, Roderick MacRae, A. H. Robinson and others, with 
$20,000 capital stock. The company will establish a plant for the manufacture 
of electrical machinery. 

Messrs. George W. Parent, Alexander Lapierre, Edouarn Lalonde, Joseph 
Brunette and Eugene Maufette, all of Montreal, will soon apply for letters of 
incorporation in Canada, with a capital stock of $25,000, for the purpose of 
constructing iron bridges. 

The Cleland Machine Works Co. has been organized at Lynchburgh, Va, 
with C. P. Poole, President, and C. W. Poole, Secretary, and is reported as hav- 
ing purchased the foundry and machine shops of James Cleland & Son, and as 
to enlarge and improve same. 

Articles of incorporation have been filed at Minneapolis, Minn., for what 
is to be known as the Inventors’ Manufacturing Co. The nature of the busi- 
ness will be the manufacturing, introducing and selling of any patented 
machine. The corporation is to begin December 1, witha capital stock of 
$100,000, Joseph L. Willford, Frederick D. Blackmarr, Albert N. Ellis, Robert 
S. Williams, James L. Sprague and George H. Perkins are the incorporators. 

The F. T. Aschman Steel Casting Co., a new concern at Sharon, Pa., have 
bought the works of the Evans Iron Co., in Sharon, and are remodeling it to 
serve as a steel foundry. Various alterations, additions and improvements are 
being made. The pits for the foundations of the furnace and gas producers 
are now ready and work on the latter will soon be commenced. The plant 
will be ready for operations early in January next, and will turn out steel cast- 
ings of all kinds for railroads, steamships, rolling mills, etc. About 40 hands 
will be employed at the start. F. T. Aschman is General Manager. 





Enlargements, Additions, Removals, Etc.:— 

The Emerson Machine Co., of Granby, Conn., are to double their capacity. 

Car wheel works are being erected at Jefferson, Tex., by the Lone Star 
Iron Co. 

The Gogebic Boiler Works, at Duluth, Minn., will soon double their 
capacity. 





The Harris Metal Wheel Co., of Toledo, O., find it necessary to increase 
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BEST RECORD IN CANADA 
AND THE BLIZZARD NORTHWEST. 





88 Lake St., Chicago, Mls. 


Bést for Warmiifig Dwellings, Gréenhoudés, Sctiddls, &c. 
Most Ecériomical, Durable and Easily Mardged. 


HOT-WATER “=. 


And Radiators. 
Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Surface. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co., 


HEATER 


_— 
vA ‘ 
BM CEN ERAS TES 





COMBINATION 
Gas Machine 


Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches, 
Schools, Stores, Hotels, Etc. 


Over 20 Years in use, with never an Accident. 
Average cost of gas, % cent per hour per burner. 





396 Wight St., Detroit, Mich. 





Be present quartérs to accommodate themselves]to the growing demand 
for their goods. 

A hardware factory will be erected at Wilmington, Del., by thé Franklin 
Edge Tool Co. 


The Peninsular Car Works, of Detroit, Mich., will probably be removed to 
Seattle, Wash. 


The Queen & Crescent Route will remove their car shops from Ludlow, | 


Ky., to Chattanooga, Tenn: 

The Marietta Electric Co., Marietta, Ga., will, it is reported, put new ma- 
chinery in its electric light plant. 

The Cahill Iron Works, Chattanooga, Tenn., is reported as enlarging and 
increasing the capacity of its iron foundry. 

The P. E. Lane Bridge Works have purchased a site in Hammond, Ind., to 
which they will shortly remove their plant, greatly enlarging it. 

The Kelly Plow Manufacturing Co., whose works at Longview, Tex., were 
recently burned, will be rebuilt at once, and a department for the manu fact- 
ure of steel plows will be added. 

The American Mining & Manufacturing Co. has been incorporated in 
Alabama, with J.C. Kibbey, President, and D. R. Keith, Secretary, for nianu- 
facturing purposes. The capital stock is $25,000. ‘ 

It is understood that the Benwood Co., Wheeling, W. Va., aré contemplat- 
ing the removing of their present nail plate mill nnd replacing it with a new 
and improved train of rolls, which will roll skelp, nail and heave plate. 

The Hubbard Iron Co., at Hubbard, O., manufacturers of bar iron, have 
just completed the erection of a building 6oxr100 feet, in which they have built 
one double puddling furnace, and another is in course of construction. 





Furnaces and Works Starting Up :— 

The Illinois Steel Co. put a néw merchant bar mill in operation, last week, 
in their Bay View Works, at Milwaukee. 

Both of the furnaces of the Hudson Iron Co., Hudson, N. Y., went into 
blast on the 20th ult. These furnaces had been idle since early in the year. 

Thomas Furnace, of the Thomas Furnace Co., at Niles, O , has been almost 
entirely rebuilt, at a cost of $9),000, and was putin blast last week. The fur- 


nace is operated on Bessemer iron, and is expected to turn out about 200 tons 
per day. 


General |adustrial Notes:— 





Patent Ant-Bursting, Flanges, 





A SURE PROTECTION AGAINST ACCIDENTS FROM 
THE BURSTING OF SOLID EMERY WHEELS AND 
GRINDSTONES. For full particulars dnd prices 
address 


EDMUND R. WARE, Inventor and Agent, 162 LaSalte-st., Room 47, Chicigo. 





Fae 


YOU HAVE BEEN LOOKING 
FOR IT and HERE IT IS. 


A scraper for the OUTSIDE ‘of your BOILER 
FLUES that will remove the SCALE and SEDI- 
MENT, and keep them clean without injury to the 
iron, They are made to fit any size flue, and will 
save their price the first time used. 

Price $10 a set, sent on 30 days’ trial. Send out- 
side diameter of flues. 

GEnTs:-—I have used your Bauer’s External Boiler 
Flue Scrapers, and find them very usetulin k 
the lowér tubes clean, and I would not be without 
them. Yours very respectfully, 

ALSE McLEAN, 





The Kanawha City Co., Charleston, W. Va, want machinery for the manu- 
facture of brick. Duily capacity 20,000. For particulars write to B. D. Avis, | 


G2neral Manager, or T. O. M. Davis, Secretary, Charleston, W. Va. 

At the works of the Wrought Iron Casting Co., at Neponset, Mass., a bed 
plate for a hamm:r head manufactured for the Lockwood Manufacturing Co., 
of Est Boston, Mass., has just been cast. The. plate weighs 2,500 pounds, and 
3,000 pounds of metal was poured in securing it. It took six crucible fur- 
naces and One open-hearth to melt the metal for the cast, which is the largest 
wrought iron cast on record. A perfect cast was secured. 

Oa December 2d, the Aetna Machine Co., of Warren, O., closed a contract 
with Mr. G:orge Westerman, G:neral Manager of the Westerman Natural Gas 
& Iron Co., for a 400 horse-power engine to drive a train of rolls in their roll- 
ing mills, which they are now building at Marion, Ind. Thisis the second 
engine this company have sold Mr. Westerman, having sold one about a year 
ago, which is now furnishing power to drive a train of rolls in the rolling 
mills of Messrs. Westerman & Co., of Lockport, N. Y. 

James Harrison, Superintendent New York Board of Fire Underwriters, 
writes as follows to the Gim Elastic Roofing Co., of New York: “ Nearly all, 
if not all of our large warehouses on the shore line of Brooklyn and New York 
are covered with this class of roofing. These buildings contain millions of 
dollars worth of goods. Specimens of gum-elastic roofing were presented to 
our committee long ago, and approved as I have stated, we making no greater 


charge than for atin roof. I have seen experiments on this roofing, of build- | 


ing fires on them, without damage. In my own personal experience I can 
testify to the value of this roofing. My own dwelling-house was covered with 
tin, and bothered me by continually leaking. Five years ago I had this roof- 
ing put on, and never had a drop of leak since. The roof was ranked good by 
our board, and no change has been made I kuow, forI am the party who would 
have promulgated such change. I trust my statement will help you.” 


Engineer Chamber of Commerce, 
Minneapolis, Minn. 
Send for circular of both the Scraper and of our 
Sensible Automatic Packing. 


Sensible Automatic Packing Co., 


63 South Canai St., 


& fe (resting, 
ey dk | Rarichment, 
wav Rosettes, 
, , Leaves, 
GALVANIZED IRON CORNICES, 


Building Eronts. 


Patented May 6, 1890 














Send for advance sheets of 1890 catalogue to 


W.H. MULLINS, 


150 Depot St., 


SALEM, s oS. 


J.T, WAGNER, 


Sales Agent, 108 Cham- 
bers St., N. Y. City. 
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BRE THE HAZELTON TRIPOD BOILER 


Furnishes more steam with less fuel, and generates steam more rapidly, 


than any other boiler in use. 


Clewveland References: 


J. W. BRITTON, Esq., 


WOODS, JENKS & 


O., 


W.S. TYLER WIRE WORKS CoO., 
CLEVELAND FORGE & IRON CO., 
BISHOP & BABCOCK CoO., 


Address: 


CLEVELAND SAW MILL & LUMBER CO. 


CHERRY VALLEY IRON WORKS, Leetonia,’ O. 


THE HAZELTON TRIPOD BOILER CO., 


CHAS. MALLETT, AG’T, The Hollenden, (leveland, Ohio. 


170 TWENTY-SECOND ST., CHICAGO, ILL 


WHO ALSO OFFER THE HAZELTON PURIFIER & HEATER. 
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Mention this paper. 


ESTABLISHED 1849. INCORPORATED 188.. 


The Detroit Saw Works, 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BARD 
SAS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT. MICH. 









Wood Cutting 
Tools 


Until you have received cuts and 
prices from 


INDIANA MACHINE WORKS, 


FORT WAYNE, 
IND. 





THE CHEAPEST 


ALUMINUM 


AS WELL AS THE BEST, 


Is offered to the trade by the 


Cowles Electric Smelting & Aluminum Co., 
CLEVELAND, O. 


Price, 2$ per pound for Aluminum containeg 
in an alloy with copper, and $1.60 per pounc 
when alloyed witi iron, the same being sub 
ject t o analysis. 

—MANUFACTURERS OF— 
Mnangaese Bronze, Alumnium and White Slive 
Bronze. Heavy Castings a Specialty. 
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WIDE AWAKE, 


beginning with the Holiday Number, 


ts permanently en- 100 

89 larged to one hun- 

dred pages, radi- PAGES 

ant withnew and larger type, a new 

style of page, and fresh, strong literary 
and pictorial attractions. 


Mrs. Burton Harrison, whose story of 
“The Anglomaniacs’’ has been tre sensa- 
tion of tne season in The Century, has 
written for WIDE AWAKE a story called 
‘* Diamonds and Toads.” 

Hon. John D. Long (ex-Governor of 
Massachuseits) furnishes six articles, 
under the general title of Gur Govern- 
ment, for the enlightment of coming citi- 

2 zens—the boys and girls of to-day. : 

Kirk Munroe, who lately lived foratime 
the life of a railroad man, in all phases, 
from parior car to cattle cage, Fas put his 
experience into a thrilling serial for boys 
called Cab and Caboo e, Striking rzict- 
tures by Edmund H. Garrett. 

Margaret Sidney’s uew serial, 

Five Littie Peppers Grown Up, will 
tell more abcut Pol'y and Jasper and 
Davidand Joel and Phronsie, and cthers, 
as itruns through theyear. Fifty charm- 
ing illustrations by Chailes Mente. 

Marietta’s Good Times will chronicle 
in her own words, from her own manu- 
script, the childhood adventures of Mari- 

_ etta Ambrosi. 

Miss Matilda Archambeau Van Dorn, a 
little girl who hada great many ancestors, 

. is an irresistible little foiks’ serial, by 
Elizabeth Cumings, 

Usually Interesting Articles, some elab- 

orately pictorial: 
“Dinner with Gladstone,’’ by Mrs. Gen- 
eral John A. Logan ; ‘‘ Amy Robsart’s Em- 
broidery,”’ by Frances A. Humphrey; 
‘*Mother Goose’s Pets,’’ by Agnes Repplier; 
“Gypsies and Gypsying,’’ by Eiizabeth 
Robins Pennell; “Some Horses that I 
have Known,’ by Maud Howe; “ Seinte 
Marie College of Wynches're,’’ by Oscar 
Fay Adams; ‘ Foston’s Girl Sculptor,’”’ 
by Mrs. Newberry; ‘‘ The Sugar Crank, ”’ 
by Theodora R. Jenness. 

Some Problems in Horology, by 
E. H. Hawley of the Smithsonian JInsti- 
tution, Washington, will interest H’gh 
School students—three se s of Cash Prizes, 

The best of Short Stories from thous- 
ands offered and solicited the past year. 

The Landirg ofthe Pi'grims, a tac-simile 
reprocuction of Felicia Hemans’s fam- 
ous poem, from the original 4/SS., now in 

_ Pilgrim Hall, Plymouth : 

Figure Drawicg for Chiidren, in twelve 

illustrated lessons, hy Caroline H. Rim- 
_ mer, with four prize cffers each month. 

Fine ballads by Graham R. Tomson, 
Harriet Prescott Spofford, Mary E. Brad- 
ley and Lauia K. Richsrds beautifully il- 
traied by Garrett, Sandram and Taylor. 

The ever popular Ways to do Whings. the 
Schoo.and Playground Storier, Tan- 
gles, Post-Otfce and Menand Thiogs, 


Wide Awake is only $2.40 a year. 
D. LOTHROP COMPANY, 





Publishers, Boston. 
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OFFICE AND WORKS 
224 & 226 NORTH UNION &t 
PERFORATED BRASS. PERFORATED TIN. 


CHICAGO, I LL.U.S.A. 


284 Pearl St., cor. Beekman, 
NEW YORK. 





THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 
DESIGNED AND BUILT TO ORDER, 


Dies for all kinds of sheet metal gocds, leather, paper, etc. In- 
ventors’ models and specialties. Send for circulars and prices. 


St. Clair and Washineton Streets. 
TOLEDO, oO. 


Mention this paper. 





Magnetie Concentration of Iron Ore 


Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, su!phur, silica, hornblende and other impurities eliminated from Iron Ore, 
and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 
respondence solicited. 


H. E. COLLINS & C€O0., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, PA. ALDRICH COURT, 45 BROADWAY, NEW YORE 


AKRON CHEMICAL CO., 


Imperial Car and B AINTS Black Asphaltum 
5 


Bridge Paints. Paints. All grades. 
150 State Street, AKRON, O. 
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IMPORTANT 


Northern ni Hiitherens. 


YOU ARE INVITED TO 


COME SOUTH. 


Bring your Works, your. Experi- 
ence and Energy. Bring your 
Family and Friends. Bring 
Capital. 


The advantages are great, and 


those who have the courage to make . 


a new departure and the sagacity to 
see the opportunity, will move first 
and secure a new and ever increasing 
market for all kinds of iron products. 

The Southern People will hence- 
forward promote and put their 
orders with Southern manufacturers. 
There is no sentiment about this, it 
is purely business. 

They save freights, get cheaper 
goods and build up home enterprises. 
They are bent upon this purpose, 
and the end of the day is fast 
approaching when it will pay to ship 
raw materials from South to North 
to be manufactured and sent back. 

The following Industries are 
badly wanted South and will pay, if 
well located and conducted by ex- 
perienced people. 

Structural and Architectural Iron 
Works—there is only one of any 
importance South. Pipe Works, 
both wrought and cast iron pipe, 
Car Works, Stove Works, Rolling 
Mill for plate and bar; all kinds of 
Railroad Supply and Angle Iron. — 
In fact, all kinds of iron works, 
patent articles and specialties. 

To any of the above, the 


CHARLESTOWN MINING, 


Manufacturing & Improvement 
COMPANY, 


OF CHARLESTOWN, W, VA., 


Will donate a location with ample 
ground, andif needed, will contrib- 
ute Cash Capital to the right parties. 

Charleston is located at the foot 
of the famous Shenandoah Valley, 
where the S. V. R. R., now owned 
and operated by the Norfolk & 
Western R. R., crosses the Balti- 
more & Ohio R. R. The former 
road penetrates the heart of the 
South and connects with the Penn- 
sylvania system North. 

Itis in the center of the great iron 
and coal supply of Virginia, Ala- 
bama and Pennsylvania. Here are 
cheap iron, cheap fuel, cheap living, 
cheap labor, churches, schools, 
water works, gas, etc. No strikes, 
no malaria, no political nor social 
ostracism. 

It is central as to the trade of the 
United States and near the sea- 
board cities. 


B. C. WASHINGTON. 


General Manager. 
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Akron Planing Mill Exhaust 


is Eeffctual, Strong and Light nila 


the Akron Drying Apparatus 


for Lumber, Brick, Pottery and Sewer 
Pipe is an improvement over 
all others. 


—— o-—_ 


The Akron Disc Wheel 


will expell more air and smoke for powerf: 
expended than any other constructed. 


—o-— 


PRICES LOW---SEND FOR CATALOGUE. 


The Akron Heating & Ventilating Co., 


AKRON, “ad = 





OHIO. 





A Word about Heating and Ventilation of Factories. 
The Akron Blast System 


-—-OF— 


Heating and Ventilation of Factories 


S the most successful one constructed. 
A wrong impression exists regard- 
ing the cost of adopting it. To those 
who contemplate purchasing a heating 
apparatus, we would request them to 
write us, We will cheerfully furnish 
information and drawings free, and if 
desired, one of our representatives will 
call. 


PRICES LOW. 
RESULTS GUARANTEED. 


{ 
Ss. Er. ToNw=ssS cc Co., | 




















isting Engines 






OF ALL SIZES. 
ENCINEERS «> CONTRACTORS, 
223-225 River St., CLEVELAND, O. | JOHN P BYERS, 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., | 
FOR HOT BLAST HEATING 


QUA. GALVANIZED IRON 


P & ) 
medpan SY _forfammt Shionnt 


SST piss The Cincinnati Corrugating Co. 


PIQUA, OHIO. 


RAVENNA, 0 








COMPLETE STEAM PUMP_ <2. © 
10 SIZES FROM $7 T° $75 Aes, 
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ellis we ai ratis 


$ VanDuzenatin 
5 7) GINCINNAT, 0. a 
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We have just cnperees direct a large 


Milling Catter Blanks, 


(ANNEALED), 
Forged by WILLIAM JESSOP & SONS, Limited, 
OF THEIR 


BEST CAST TOOL STEEL 


; inches diameter, inch thick 
Varying by % in. in didmeter and face. 


Price 30 Cente pér Ib. 


THE GARVIN MAGHINE CO.,|* 


Laight & Canal Sts , 
NEW YORE. 


The Parkin & Bosworth Co. 


CLEVELAND ACENTS, 


Sait Wt South Water St., CLEVELAND; 0. 
VICTOR COLLIAU, 





bd 
= 
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287 Jefferson Ave. 
DETROIT, MICH. 


JOHN ADT & SON, 


New Haven, Conn., 


% CPOUOEADGRGSEOLIDENHINCELORODONtLOEEEY 


OMT TT ee 





Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling i? 
Riveting Machines 

ing an Steines 
Machines, Foot Presses, 
Sprue Cutters, Etc. 


INDUSTRY FILE WORKS, 


A. & H. Gough, Props., 
Manufacturers of 


Files § Rasps, 


Equal to the Best English 
File. 


Adjustable Drilling & Countersinking Machine 








OLD FILES RE-CUT. 
All Kinds of Job Grinding. 
OFFIce & WorgKs, 


48 COLUMBUS ST., 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 


SHEPARD’S NEW NV $60 
Foot Lathe 


Foot & Power Lathes, 











S: F. W. ieease 


For Raising. Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Seid for 


JAMES JENKS, 








Palmer's Gear ‘Catting Attachment 
CAN BH USED ON ANY scREW-COTTING 
LATHE FOR 
Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Too! Makers, 


Or any one having use for SMALL GEARING 
, For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADELPAIA, PA. 


W. STOCELY, 


W. f'fosson ast Ba 
. oe. Treasurer. eeeretdy W. J. POSSO. Asst. Supt. 


THE BRUSH ELECTRIC 60., 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE Bar TERT, 
CarBons, ELECTRO-PLATING MACHINES, ExecTRO Morors, Etc. 


‘The Brush Light Still Still Leads the Field. 


No other System in the World equals ours { ours in Sim pram Earn- 
mig Oe ieak oem rg Mo. Best is always the Chea 
now in use.  Self- 


editing | ene escent Apparatus. 
| a=? OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO.. 


CLEVELAND, OHIO, U. 8. A. 








President. « Bi TRACY, Vice-President. 


Fossone, 





a@ Agencies Everywhere. 


IRON CLAD PAINT CO. iron ciaaPaintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulid’g, d get the uine article, 


m save liability of suit for 
using an article madein viola- 
tion of the patents issued to 

Wm. Green, and now owned 
wo this Company. 


IRON CLAD PAINT is the 
most durable, most 





CLEVELAND, OHIO. 


Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 








HAMILTON 
OHIO. 


te-Bar, Gan 













' if § —_ = Steam Driven 
noma, PUNCHES 
y AND SHEARS. 
—Over 300 Sizes— = 
SEND FOR ‘ 


NEW CATALOGUE. HEAVY SINGLE MACHINE. 





CLEVELAND FOUNDRY. 
_ HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels 


= With or without axles, Street Railroad 
Woeels and Track Supplies. 


== Office 14 Winter St. 
CLEVELAND, o.} BOWLER & CO. 





INTRICATE 
WORK 
A SPECIALTY, 









RING PLATE 








The Colles eval Heater and Purifier, Be: 
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Shipman Automatic 
Steam E 


$ petra 
leum, kerosene or 
natural fuel. Au- 
tomaticin fuel and 


water supety. Sta- 
tionary and marine. 
1,2) 4 —_— ye 
power 8 ngl e; 8 1 

16 and. horace 


wer compoun: 
io én 


for eatalo e. Mention Jron ony R 
c. LEY, manufacturers’ Review, 
tools ‘and machinery, 24 So. Water st., , Glave: 

n 








he BEST Puttey 
‘ON EARTH. 


re 


ain: Nae y Jacents WaNTED 


OHIOP PULLEY & MACHINE CO, 
YVYARREN.OHIO 














STRONG, WELL BUILT, SERVICEABLE 


STEAM ENGINES 


i2 to sO 
HORSE 






Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS, IND. 





Steam Jét Pumps, - Front §4.00 up. 
Automatic Injectors, - “ $5.00 up 
High Lifting Injectors, “ $6.00 up 
Shafting, Hangers,- - “ $1.00 up 
COUPLINGS, BOXES, COLLARS, ETC. 


COLIMRTA TKTECTOR CO. CLEVELAML @ 















UNIVERSAL RADIAL 


RADIAL DRILLING MACHINGS 


= == THREE DESIGNS. Six § 


IZES 


EMBODY AIL DESIRABLE FEATURES 


- 2 PRICES$450 28 UPWARD 
’ UNIVERSAL RADIAL DRILL CO 


CINCINNATI. O 





















































‘Tess trom Trane Ravine. 
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—— * eae — = id nell a 
Hoops. 
IRON AND STEEL MARKETS. | ot ston, ,,) CLEVELAND ROLLIN MILL CO., 
—_-_-___ ” je a" 
1% to 2, Nos. 16 to 18......... 2 85 
PIC IRON. 1% to 2, No. Teeeceire 2 9% MANUFACTURERS OF 
P ©. 20 3 
gerainee C6 ae ae. ae | oe oe 5, ee 313 BESSEMER STEEL RAILS, 
Foundry, $s 8: ees Geng Pore ; red short, 1% to 2, No. 22 3 25 
; Ne ay F 4 » No. | 15-16, 1 and 154, NOB. 13 tO 15.....s00eecerereeeeeee-2 95 | Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
ge hate Scotch, $e i " yt AB 15-16, 1 -_ 1%, — 16 to 4 masuponorenvesasseune ses 3 s Barrel Hoops, Wire of all Kinds, Iron and Steel —~ a Fiaten, Goivaniosd and Black 
Scotch, $15 80. 15-16, 1 and 17%, NOS. 19 ANA 20......+.--+++++++ +3 15 Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 
. 15-16, 1 and 1%, No. 21 3 25 
Curcaco (reported by Messrs. Rogers, Brown | 15-16, 1 Amd 154, NO. 22...c.ccccsscesrseseeverrererees 3 35 
& Merwin): Southern Coke No.1.foundry,$16 25 y NOB. 13 tO [5 ..cccceceees ovens ong 
er 00; oe pag oo 2 Sten wl 35 5? > wag 16 tos v3 
@I16 50; uthern Coke No.3 Foundry, $15 00 OS. 19 ANA 2O.......000006 3 
160); Southern Coke No1, Softeners, $15 50 No 21 3 THE Sh BRI ale? a [RoN & OTE BL 0. 
16 50; ——- ae ~e 3, yrs pe Sy 75 “ ae ‘“ : : = ay 
15 50; ° veries No. 1, $18 00@18 75; | 13-16, NOS. 13 tO 15......sccceecesserreeneeenseeens soveseed é . 
hio Silveries No. 2, $1700@ 1775; Ohio | 13-16, Nos. 16 to 18 ocd MANUFAGPURERS OF 
Strong Softeners No. 1, 45 25@19 50 ; Ohio | 13-16, NOS. 19 ANA 20..........0eeeeeee acccseteossetbates 355 . 
Strong Softeners No. 2, $17 50@18 75; Lake | 13-16, NO. 22-.scssesssessssesnsessnersssssssssesnsernenssnned 3 65 H E E us R O A N 3) HE E T T | > E l 
Superior Charcoal Nos. 1 to 6, $19 cO@20 00; | 13-16, NO. 22......cccccsrrrreceesesesesrseserssseerernns sence 375 a 
FN en pero _ I, ee 00; > = I > TS rcocccesoveces $ Pe : c 
ennessee arcoa ©. 2, $18 co@r19 00; We TIF BO Bi osceveccccovvecccocovenesscoseoscosaspoaos ai Det: : g ay 
Southern Standard Car Wheel, $22 00@24 50; DE Bi cetnnisereomeertesvenviencetiedpin 3 75 EMBRIOG, guared Roofing Sheetsd Specialty. < Wiledatl Bley 
Tennessee Standard Car Wheel, $19 50@20 50. 4 we: Rsaswessapniee 3 85 G) S ¢ or < 
Wy Hs seen catecsudscncecccesseonsorsccseeeeccees Ree DS fe oe eae Ss 
CINCINNATI ( rted by Rogers, Brown & 11-16, Nos. 12 to I5...... o& ra c : oo 7 ee 
Co.): Founpry Irons—Southern Coke, No.1 | 11-16, Nos. 1a tor Cnbreee aee ANGEs FROM N° 36h: 20 <Y 
foundry, $15 25@i5 75; Hanging Rock Coke, | 11-16, Nos. 19 and 20 3 95 Wive to 1-4x4.0%120 Wh FT STE 
No. 1 foundry, $1700@1800; Jackson Co. | 131-16, No. a1 4 05 : 
Stone Coal, No.1 foundry, $17 RF SOs Ot TF 59-76 INO, BBs casceseiss ceive sovceved GA ocd esibuathiee ook is be ADE MARY 
sear nace Gintolal Herr foncare ieee: | fe Noe. 382 FEAIE Cotnesronoence —(Q— — WORKG 5 
’ ‘ undry, $21 00 NOS. 16 tO 18......ceeeesenseee ereceeccsceccssssessooecees 415 ~GORRES C >» WORKS 
@2200. Mitt IRons—Standard Southern Coke, EM, Sin WME Bit sscvescecedaashteosocpesoseet Date 2 ‘ ne 2 NF ant ; 
grey forge, $13 25@13 50; Standard Southern ’ No. 8 name RO MAN 4 = ‘ SSoriciten NEFICE* Falta ate AMBRID ) A HIO 
oke, mottled, $12 75@13 00; Cold Short South- i Mr cI Sosscodasamslcsosepscvensonvine 445 
ern Coke, grey forge, $1300@1350; Strong , No. 23 4 65 
po cnt 5 grey forge, iis s 16 _ 7 
HEEL AND MALLEABLE—Standard Ala- Light Band. 
eth ial sy oa oe 0) See % to 6 by % to - 23 i H { H. N. a] ' LL & co. 
eel, 09@20 50; e Su or Car eel, | I 3-16.1n | Ni ' C 
$20 50@21 =e ” ” 1% a by Nos. 11 - 12 245 Clevelan ron ining 0., Manufacturers’ Agents’ for 
Itor y % to3-16in 255 i 
BUFFALO once by Rogers, Brown & | 1 to 136 by Nos. 11 ANd 12........scesecessesceseeeeees 2 65 BOILER TUBES 


Co.): Mahoning and Shenango Valley strong. 
No.1 Foundry, $17 50@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $16 50 
oo; Ohio Softener No. 1, $17 50@00 00; Ohio 
ftener No. 2, $16 50@ 00 00; Jackson Co. Sil- 
veries, $1800@19 00; Lake Superior Charcoal, 
$20 5 »@2I 00; ‘Tennessee Charcoal, $19 50@00 00; 
Southern Softener No. 1, $16 50@o00 00 ; South- 
ern Softener No. 2, $15 75@0000; Southern 
Strong No. 1 Foundry. $17 00o@o00 00 ; Southern 
Strong No. 2 Foundry, $16 50@o00 00; Alabama 
Car eel, $23 00@24 00; Hanging Rock Char- 
coal, $23 00o@24 or. 


LOUISVILLE (reported by Hall Bros. & Co.) 
ad rc ee ae _ No. I, 
15 00@15 25; ern coke No. 2, $14 25@14 50; 
Southern coke No. 3, $14 00@14 25 ; Mahoning 
Valley (Lake ore mixtures), $17 75@18 75; 
Southern charcoal, No. 1, $17 00@17 50 ; South: 
ern charcoal, No. 2, $1650@1700; Missouri 
cha ,» No. 1, $18 00@18 50; Missouri char- 
coal,No. 2, $17 9017 50. FoRGE—Neutral coke, 
$3759 4 oc Cold short, $13 75@14¢0; Mot- 
tled, $12 75@13 25. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 co@19 00; 
Lake Superior, $22 50@23 oo. 


Sr. Louis (reported by Rogers, Meacham & 
Shields): Hor Biast CoKE anp CHARCOAL— 
Southern Coke No. 1, $15 75@16 25; Southern 
Coke No. 2, $14 75@15 25; Southern Coke No. 3, 
$14 25@1475; Southern Grey Forge, $1375@ 
1425; Southern Charcoal No. 1, $17 50@18 00; 
Southern Charcoal No. 2, $17 1750; Missou 
Charcoal No. 1, $16 00@16 50; Missouri Charcoal 
No. 2, $15 50@1600; Ohio Softeners, $18 00@ 
19 - Car WHEEL AND MALLEABLE IRONS— 

e Superior, $21 75@22 25; Southern, $19 00@ 
22 50. INNELLSVILLE Coke—Kast St. Louis, 
$5 65 ; St. Louis, $5 80. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
Fo 50@20 50; Lake Superior (coke) Bessemer, 


@24 00; Lake a Coke, Foundry, all 
19 00 a 


ry Cinder Mixed, oo@oo 00; Standard Ohio 
tomaeee £18 25918 733 ae ag bg I, 
I 2 : uthern Gra orge, $14 25 
1473; Jackson a os Silvery, pe 
19 00; Old Car Wheel, eo@oo oo. Connells- 
ville Coke, $4.80. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 75@ 
15 25; Southern Coke No. 2 Foundry $14 25@ 
1475; Southern Coke No. 3 Foundry $13 75@ 
14 25; Grey Forge, $13 25@1375; Southern 
Coke Silver Grey, 0 oo; Southern Char- 
coal No. 1 Foundry, $17 50@1850; Southern 
Car Wheel, Standard brands, $22 50@23 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 00@17 25; No. 2 Foundry, 
$16 wor 25; Grey Forge, $15 o0@15 25; White 
and Mottled. $14 by a 35 5 Warm Blast Char- 
coal, $18 co@21 co; Cold jast Charcoal $23 00 
@27 00 ; Bessemer, $17 00@17 50. 


MERCHANT IRON AND STEEL. 



















































2% to 34 inch ove 45 
4 to 4inch......... 
<4 to 4% inch 
GE 0B & TO ecneceecccceeesccczeescovese cobnceosectaccescoses 
to 1% inch. 
to % inch...... 
_— coe 
Half Oval and Half Round. 
1% to 3 inch............. o03 05 
Fe tO TM ANCH.....rcrreerereeeereereneers eevcecnoece eoeeeeee 2 65 
4] to inch 3 25 
Soenecee scssone ae WT 
5 6 Rieiiieebenebanl ccccccennh OS 
Heavy Band. 
1¥ to 6 by & and 5-16 inch... +2 15 
t tor 8 ol a Eo Rae 2 25 
to % by % and 5-16 inch 245 
to % by 4 and 5-16 inch 395 












% and 13-16 by % to3-16 in 
% and: 3-16 by Nos. 11 and 12.... 
and 11-16 by % to 3-16 in..... 
and 11-16 by Nos. 11 and 12. 
and 9-16 by &% to 3-16 in. .. 











and 9-16 by Nos. 11 and 12.... 

by % to 3-16 in 3 

by Nos. 11 and 12 3 85 

Wagon Box Iron. 

% inch, beveled edge, by Nos, 11 and 12...... 2 95 
% inch, a . ey 13 and I4...... 3 15 
¥% inch, 36 - bic II and 12...... 3 25 
¥% inch, om ” “ 13 and 14...... 3 45 


Sheet. Iron: 
No. ro to 14 





Mercantile Bank Building, 
CLEVELAND, O. 
Organized 1850. 


Total Production to Date, 4,200,000 
Gross Tons. 


Dealers in Lake Superior iron ore 
from their own mines at Ishpeming, 
Mich. 

Specially adapted for making strong, 
tough iron, and for carrying oe — 
portions of mill cinder and cold short 
ores. 
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DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 




















Flange 3 7° 








re Box 
Above includes plates 90 inches wide. 


ot | ee 4c I extra 
96 to 100 in. wide....... vciuanahebiocewat I - 
100 to 104 in. wide..............00. easesnncess 1c . 
104 to 116 in. wide............ special 





American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 
1to2in. inclusive 















OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


Irom = Ores, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
OLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. CUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Krom Ore, 


Perry-Payne B’lda’c. vieveiand, O. 














BO 6 18h ..crccccocceceesees . II 
¥ tog32 and 6% to 7 in................ eS 12 
BiG Ui ccceqerecenececsessveceenes 14 

Flats. 
cts. Bs 


2 to 9-16 wide by 2 to % thick................ccccceseeee? 
Bessemer and O. H. Steel. 
Machinery 


















3 

TAZC)..ccccccccccsccceccccececs eocvccoccccecese 3 

oem aaaenbeanh 3 

Sleigh Shoe 3 
- | |) AR ceca ee 3 25 
Cutter Shoes, tapered and burr. - § 25 

English Tool Steel. 
BBBOD’ Bee ceccrcoecevccnscvccovesoncoccsene 6 mepeenns ececcecescees 16c 
INET "TINIE" cossccnncsescosconccncccecsncsoupiasnanbes 16c 
“oe “ Choice ” 
Burden Boiler Rivets. 
, %, 11-16and ¥% inches diameter........ seseeeed OO 
ridge %, %, 11-16 and ¥ inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
Net Tons 
No. 1 R. R. wrought Scrap........cccrerseseesres $21 o> 
NO. I WrOUght SCTAP......crssccererreeseseeeeeees 18 52 
No. 1 Machine cast scrap..... ++ 13 00 
Iron axles 25 00 
Axle turning 13 5° 
Wrought turning (free from cas 12 00 
Cast borings............ g 00 
Uncut wrought iron boilers 13 00 
Steel boiler plates 17 00 
Grate Bars 9 00 
Pipes and flue 13 50 
Tank iron « 13 50 
Hoop and band iron............0++ + 10 00 
BRGBE BOR voccccececccccceccccccscccccoccconccosenevesccess 9 50 
Wrought drillings...........cccccccssresceereseesees II 52 
Malleable iron........ egnoenevecenononcenesnenesessovese 10 00 
Regerted"ty Messrs. Black & PoLLock, Cin- 
cinnati, O.: 

I Wr IG an scenncencesntciasdnce-cnntossseoss $20 oo 
No. 1 Country Wrought...........cccceceseseenee 17 00 
Stove Plate - SS 
Machine Castin If 00 
Hoop and Sheet 8 0 
Cast ne RI sescscensecencnonennnsesccccdilonsesese 9 oo 
ugnat Tu 13 @ 





THE CONDIT-FULLER C0, 


Pig and Bar Iron, 


CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON OR - 


— AaND— 


- = BIG IRow 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Clevelana, - 








Ohio. 


PITTSBURGH & WHEELING COAL CO., 


ERS AND SHIPPERS OF 


MIN. 
Ohio Steam Coal and Coke. 
Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 
Office, 6 Mercantile Bank Bullding, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 











Jas. Patterson, Sales Agent. 


PLATE STEEL. 

BoILER RIVETS. 

Norway IRON RIVETS. 

SMOKE STACK AND GASOMETER RIVETS. 
Bar IRON. 

Bar STEEL. 

STEEL AND IRON ANGLES. 

SHEET IRON. 

SHEET STEEL. 

RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS, 
BEAMS AND CHANNELS. 

STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 

PORTABLE FORGES. 

RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Telephone 95. CLEVELAND, O. 





M. ALLEN, President. 
WM. B. FRANKLIN, Vice President. 
F.B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





GEO. P BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 

C.A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St, 
Cleveland, O. 


J. E. WOLCOTT, Special Agt., Akron, O. 





Hartman’s Patent Inside Sliding Window Blind 


Mayen is the most 
Ss posules iss 
n America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
It, style, con- 
venience and 


furnis’d with 


Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
Immense mag- 
nitude, and 
may save you 
many times 
the cost of 





gives entire 
satisfaction. 
Thousands 
Agen ree everywh Fad "for iil 
ts wan ere. nd for illus- 
trated catalogue and prices. Manufactured by 


GARTMAN & DURSTINE, “°y72 cster,'o. 


GREAT BARGAIN in second-hand Plan- 
A ing Mill Machinery, Engine, Boilers 
peaking, . out . one-half 
ts value. . s. LBURN, Agen Prospect 
8t., Cleveland, O. ; 


t., 
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14 Trem Iron Trape Review. 
MACHINERY su PPLY MARKET. eee ad Py a Screws. Vises. Peary market Nos. o to 18...... pevecee eoveed wef] 
oe Solid Box a dis 60 | Tinned an jg TNS dis 70&5@70&10 
Anvils. Nuts and Washers. Parker's 8 20625 Annealed Fence, Nos. 8 11d g.......006 esses dis 75 
ri BDo@r10 | Sise of bolt vane — Prentiss 820 | Annealed Grape, NOS. 10 tO 14........0-eseeeeees dis 75 
Wrights......... POM | Square......cercereseees i Re 4 3 | ee dis aoe Stub’s Steel Wire regular........... .$6.00@D dis 3 
oe _ Meuagen =e d 1% x | Miller's man ie ais. ze wWrenenhes. 

" py ee 8 40 In oe A meg me be, PERE TERT Wiss coceversesecesccccczenennsconsn caeveoseres 10@IS5 | Coe’s genuine, dis 
eae pane veameynent ~ dis so&t0 | boxes add 1c to list. vb Howard dis 30 | Gira 8 Standarda.ssssesssesssene scene dis 7o&ie 
OEE ccses. evsvcccscerects epecnene evened . 
Hand sone ‘0@50 Nails (wire.) Wire. ——— a 7sfro 

Belting. Shet ate pe, ste dis 70 &10 New List, Jan. 18, 188% | Bemis & Cail’s Combination nn. dis 35 
Boston Belting Co’s standard dis 70 Penny Nails, ¥ Ay f card rate ANA COPPET..........a+-serrenseseeeneneees Donohue’s Engineers dis 20&r0 
- — dis 60&5 {Ss weseseensece ro 9 Bright and annealed, Nos. o@18...dis — + wis 60 
sin ye pe seeeeeeeeeseeeses Less me car lo Nos. 7 ‘dis : 
Most'e Ghort Lap DOS... cccccccrsreeserees fis 3 Oilers. is Be Nos. 27@36.dis eH 
Cleveland Rubber Co. extra standard dis 60&10 fins and Tin , $x Coreeret Nos. to 18, market ist..dis . o~ 5 
Shults Raw Hide Leather Belting, single, {| Brass and Coppe’............ccsccscsssssees soos wanized Nos.0to 18 “  “sssseses 8 65&5 
dis 40 Mallesbie (Hammer’s), No. 3, Se-60; B Ne, 
pe mh Raw en Belting, a péapassescousente coone ats 
an t Double Packi team. C C 
ptandard oak tanned dis 0% | seston nettinn e Webster, amp & Lane Machine Co. 
Alexander Brothers’ pure oak ‘tanned. ...dis 45 : teen - 
Blowers and Exhausters. Russia Packing “ MANUFACTURERS OF ' 
B. FP. Sturtevant’s dis 20 | Italian Packing sad 
Blower Co., dis 35 | Plumbago Pist 
Buffalo dis 35 | Morrison’s “ Mining Machinery 
Borax. a J 
eet Rubber. 
B BoK@10% Excelsior Rubber Improved Band Friction 
Picks. Holsting Machinery, Geared 
eg gross 126 dis Railroads, = 6 Bs. $12 dis 60 or Direct Acting, for round or 
waite Crayon.. $B gross 12@12 Sie 10 to 7 Bs. $13 60 Gat rope. . 
TI ssiacsdsistetineedecenadiiiindiiesemednccnctsenendis wines dis Pulleys. 
Chucks. one wien. Walker List dis 45 Wire meee Haulage 
shman’s Ind dent 855 Machinery, 
“dombination. ote or aie Split Wood  Falieys 7 dis 50@55 : 
o Scroll ve Endless or Tail Rope 
es LS nd Brass Workers. Iron, Thousand, list November 17, Systems.) 
Wescott’s Berl mt coccee moncele Iron, Ordinary, Cooper’s Block and Carriage : CORNISH PLUNGER AND 
“ e Giant Drili........... list November 17 8 50 : oe mune | BUCKET LIFT PUMPS. 
—— oF Copp dis 50@so& 10 
Horton’s versa 
MOG NE <1 "| Seeeeeenemntns Manila, iach PP oman “ Automatic or Slide Valve Steam Engines, Sheaves, 
National Combination... ...-css.cee. dis , % inch and over a Db Cages, Buckets, Etc. 
2 Sand Paper. 
Aimond Drill eras eee narsend for Catalogue D. 134 N. Main St., AKRON, OHIO. 
hz. Chemeat one ee ene 
ee New Kngiand Film ais 
“ Universal Lathe Barton’s Garnet is 20 
“ Drill Saws. 
, 1 di 
Cutters and Reamers. Disston’s Circular i « 
Cleveland............-.scssssees dis 10@15 “ Scroll Net 
Pratt & Whitney Ais 10@15 | Hack Saw Stubs dis 20 
Standard dis 10@15 a sa: oc iastemetiennuaees ene 
Brown & Sharpe, Milling Cutters........... dis 15 “ “ Star. is 20 
2 Gear Cutters........ ove 1S | Saw Swa Disston’s is 30 
Crowbars. Atkins’ Gicular Sa is 50 
Cast Steel + de = apn ya Mulay 7 and Drag Saws..dis 40&10 
Iron, steel points SDs a ee ens eceree seeceeves eS aaa qo& 10 
Drill and Drill Sockets. Cross-cut Saws.............. dis 7oc per ft 
Twist drilis. nw a - dis s0&10 ya — Crengents peonthenoet - ss 
Ta raight shank Pe amon O  . eenenseonend 8 - 
— ~te | = : — s0&&10 = Tuttle Tooth Cuepeutn. 5 i 
mans a and Straight shan ger e-man Cross-cuts........ 8 32¢ 
Ce oeeell dis sis a F HEA MAIER..cccecevcccccccseceecccced dis ap an pats 
| a Twist Drills ............0.-.0+ dis 55@55&5 Hxcelsior Saw Tools Svapnigathsaabanaas eener .$6 per doz 
‘+ sesecceres cevseeresis 55@55&5 | Perfection “ _...:. ere. ihe G Tr: iM. R ele) F N G 
Emery. Detroit Saw Works, Gircuiar coccscecesocesoes dis 50 
Pe 4 to No. 54 to Flour, C. F. “ “ Band. THE GUM BLASTIC ROOF: IING 
“6 gr * aT. F. FF. S ABSOLUTELY NON-COMBUSTIBLE. If psinted it is Guaranteed to last 10 years, 
Ease, ¥ sesndaaea ake Costs only $2,00 per 100 square feet. Strongly endorsed by New York Board of Un- 
mary soennabale ine aK: - - Wood Screws—List Jan 27, 1889. derwriters. Just the article for the South. Send stamp for circulars, samples and particulars. 
eccccce cee ai 
oS benns.soin case ¢ 3 sc viet beet Sep ‘dis ¢ | GUM ELASTIC ROOFING CO., 41 West Broadway, New York City. 
10D cans,less I See i cncendcachssccsnccsevncecinesee sacied dis 45 
Io. io ¢ 0 ¢ 7% Round head brass dis FS 
SD GEO. cnsnasneneuneeneuneereneieesnereesennnedé dis 
Emery Cloth and Paper. a eo ie 0S.D.WEST FOUND 
Barder, Adamson & Co. dis 4s@s° | set C.H.c. P dis THE .CO. 
ee ran | eee ae 
ery ee e, roun NI sccsctenmeseanieananl 
Detroit. dis Bench ant) hand— = CLE a E C A N D.O. ' 
Norton’s. dis Lag or coach...... dis 75@75&10 
Grant...... dis Coach, patent gimlet point...........cccccssseees 
ti re meas OS Shovels and Spaden | ‘ON. C AS 4h IN re a 
orthampton dis Ames’ list November 1, 1885 
Crystal. sinensnenenasvencten dis 6@70 | Dennis......... atc ncrlae DAILY MELTING CAPACIT.V 75 TONS~—SPECIAL 
———— a. ee FACILITIES FOR ECONOMICALY TURNING OUT 
Files. Cards, Hand and Nut to 2in.. SMOOTH CLEAN CASTINGS. 
Nicholso dis 6o&10@6o&10&10 | Carpen “ DUPLICATE WORKA SPECIALTY 
- dis 25 | Morse “ “ “ “dis 8 50 
Kearney & Foot..........00- dis 60&1 1o&10 | Pratt & Whitney * “ new list dis 10 
Black mond.... dis poe no on omy euew, nee po 55 F A 
Arcade.......... aseeninaie ey | I 10&10 aps to 2% in a 
sree a Re as | Detachable and Roller . A. SACKMANN, 
Western 8 70 exe —~ Taps. Saag: dis so uron St, Cleveland 0. 
Stub’s...... Pulley Taps.......00.. s+. 8 40 : TEE 
Srynolds Bros.’ Hand Gut 2 Twine, 3BC. B. STEEL ALPHABET S 
ndustry File Works, hand cut...........0.. dis so | Nota, Flax Twine, 4 and 4D Balls... = a TFE LNAME.STAMPS 
a No. 1 a ‘ BURNING BRANOS 
P.8. W dis 40 peed Hemp, 4 & 5D lis ‘acing ‘twine ue Steel N 
Atha new lit, Jan. 15, 1887. dis <a ke lgplieretions. 12@12%c b eel Name Stamps (1-16, 3-32 
oe ‘andl slediges under 5 Ds. te so Py : a 11@11Kc MADE IN ALL SIZES OF or inch letters, 15c. per letter! 
eo 5 Ds 14c, new list. ‘otton Wrapping, 5 Balls to D............... 15s@16c 











FOR RENT, WITH POWER. 





SPLENDID LOCATION FOR LIGHT MANUFACTURING. 


On or about December 1, 1890, we will remove our entire plant to the new 
Vincent building, on Vincent street, between Music Hall and the Hollenden, 
now occupied by the Dangler Stove & Manufacturing Co. We shall take the 
entire building, which has a frontage on Vincent street of 47 feet, a depth of 
too feet, and an aggregate floor space of 24,000 square feet. Ofthis space we 
will rent to the right parties about 5,000 square feet, with power. The building 
is located in the centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 
purposes. It is lighted on three sides, is equipped with large freight elevator, 
is heated with steam, and has gas and water on all five floors. Terms reason- 


able. Apply to 


THE CLEVELAND PRINTING & PUBLISHING CO. 


Cue, Sr. Cxarn awe Woop STREETS, 


CLEVELAND, O. 





Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc. 


For handling materials of all 
kinds. 





Send for 1890 Illustrated Cata- 
logue. Address 


The Jeffrey M’f'g Co., 


183 East Ist Ave,, 


COLUMBUS, O. 








ORT WAYNE. 4 
ppd 


rae MACHINE WORKS 


BUILDERS 


I woo WRK 








PATENTS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall 
Room 48. 








4 USE poor printing when you 
can get the best at the same 
rices, of the CLEVELAND 

a Sane ‘3 PUBLISHING Co., 
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OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL 


425 MAIN STREET, SPRINGFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 
THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. §. 
W. S. COLLINS, Tamece Court, 7 Beexman St., ROOMS 814-816, New Yorx. 
Represented by { wie. PICKETT, SON & CO.., 170 Laxe ST. On1caao, tL. 
HALL STEAM PUMP CO., Pitrssurcn, Pa. Also for Michigan and Indiana..a, 
¥ f S@SEND FOR CATALOCUES. 





CO., 


CHILION JONES, Gananoque, Ontario. 
G. M. SMITH, Los Anastes, Oat. 










HARDWARE MARKET. i 











Augers and Bits. 
Common Augers And DiIts.......000000000000 «+++». G8 
Snell’s dis Gomes 
Cook’s Douglass Mfg. Co dis 55 
Susscl ener augers and bits............ dis 25 
sive Bits, Clark’s small, $18; 
large, $26 dis 
Hollow Augers, Ives’ 8 10 





Hollow Augers, Bonney’s Adjust. ® 


























none’ seme ee Adjust w 40& 10 
oie Mis ca: ae why 4 
e common.......... C) 
Standard Bit Stock Driiis.....-dis TO&S 
Ship AugerS.......0.......cccceerelis ISAIOWISAIONS 
Axes. 
Makers’ and Special Brands— 
First quality B don $8 co 
ND cunititcnanbetensdcesdentamemvecteniaediaianel doz 4 Ce) 
Full polished doz $9 co 
Bolts. 
ee, fee 
Cast iron shutter bolts, etc. 
Cast iron chain bolts........ ...cccre sees 
Ives’ patent door bolkt.......0. ...... 
Wrought iron barrel bolts... 
Wrought iron square bolts... 
Wrought shutter bolts. 









































Buckets, Elevator. 
Butts. 

Wrought brass. 
Cast brass, loose joint 
Cast Iron— 
Fast joint, narrow.........cc000.s-00s 
Fast joint, broad I 
Loose joint....... 70&5 
Loose joint, jap. dis 70&5 
Loose joint, jap. with acorns................ dis 7085 
Loose pin, acorns dis 7o&s5 
Loose pin, japanned acorng............+0+ dis 7&5 
Loose pin, acorns, jap. plated tips......... dis 7&5 
Wrought steei— 
Wrought, fast joint, narrow...........0.0. dis 7o&5 
Wrought, fast 


a SS Ee dis 7&5 
Wrought, loose joint, broad ad 





Table Butts, back flaps, etc. dis 70&5 
Regular inside blind............ dis 7&5 
Ss SD Bi scccecaccns ccnenceeeeseentnnsd dis 70&5 
Loose ee. dis 7o&5 
Light loose pin dis 70&5 





Carbonized Felt and Building Papers, 


(POWERVILLE BRAND.) 
Per roll of 
Eberts Bros., Detroit. 500 sq. feet. 
Ba, er diavaieenctrerinintsasssceekenviesacecednn $1.25 
“A,” Stringed Roofing, Light. .. one 5.00 






“B,” Stringed Roofing, Medium coos ENS 
“C,” Stringed Roofing, Heavy... nein 
Stringed, Rosin-S 


MILCELLANEOUS. 
Asphaltum, Trinidad Refined, @ ton..-Saree 








Asphaltum, Fine Grace, @ D................. P 
Coal Tar Pele, © Pig, We We -cccccccescoccsccesceces 02 
Coal Tar Felt, 2 P.y, @ roll 108 sq ft...... 1.42% 
Coal Tar Felt, 3 Ply, @ roll 108 sq ft...... 1.85 
pe ee ye OY a are 09 
Chains. 
Revised List. 
Trace, 634-10-2........ 8 pair 1.03 
Trace, 634-10-3........ > See + §0& 10 
TYACE, 7-10-2.... 000000. pair 1.11 
n, list June, sept 50&10 
German Coil, list of June, 1887...... 8 fos 
Galvanized Pump Chain........ ......0s0000+ 
ack Chain, Iron...... dis 5 
ack Chain, Brass. 75 
Chisels. 
Socket Framing and Firmet........... dis 75 


Socket Framing and Firmer, Buck Bros..dis ge 
Socket Firmer and Framing, L. & 











I. J. White dis srOsks 
; 4ca&i0 * 
Outlery. 
Table net 
Excelsior Pocket net 





Fibre Ware—Standard. 


Pails, Water, 12 Qt...........ccceeeees $4 00 $4 50 §...... 











Dairy, 14 qt “Ty i. > 
WISTS BB Sh rcccecceseseccocesecesscescseee ; eo 
BUBAL ..cccccrccccccccccccccceccsccscccoes C0 6 50 wee 
ues oaeen Seealan SG creeee 

ju GD access coceee 
Chamber \s and ‘ P 

op weeeeeserseeeeees SS 750 5S 
Commode) 1 


t. 
tess, slep, 5 and sk 14 Qt... 8 08 9 08 10 Ge 





te 














BI i irccsecvtrnecéssasnicasocccesies SGD 3M coin 
12 inch 225 275 325 
1 tech iB iB iB 
Ey pl cS ee 
SEE a ea OI umes 
Baskets, waste paper, 13 _ REA 6 00 ws... 


Spittons, “‘ Daisy,” pressed 
8inch 





to and 11% inch 


No. 1 plain; No.5 decorated ; No. 5X White 
decorated. 
























































Gimlets. 
SERTE OG ER ser scs eccaccdceces csvsccsecsed dis so&1 
Double cut, low list poy 
FER” .cccce cve eecvevceccececes B gross $12, dis 25@2s&5 
Hanger 
Barn door, old patterns...........dis ohnknen 
Climax, ues. oo -0. cocvesed 
email , dis 40 
ider’s 508& 10@60 
Terry’s Patent.........§ in., $12; 4in., $10, dis so&s 
Paragon dis so&10 
Richard’s. dis 30@30& 10 
Morse Nails. 
Ausabl Bias 2 Soe dis 
usable, ®B..23 24 25 26 28..........000 canal t) 
ot ie = BE BBovccecrseconcecenecosees dis 3 
pe dis 25&10 
Horse Shoes. 
Burden, at factory. keg $4 co 
5s Beoaee Co., Perkins’ Imp. ig aed * 
oo 
Mule Shoes, at factory............ a keg y eo 
Knobs. 
Carriage, panned... ooo TOSS Soc dis Gok&k10 
, ru ip I 
Hematite door knobs, new list.....dis 40&1 
SINTER vscusinasnss- uantantudeecendsatabl 
Door Por. japanmed............scccssesees 
Dor For Japan ie 
Door Por. plated............+ ececescccococeses $2 
Locks, Bolts, Etc. 
P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and latches................. dis 60 
Escutcheons and KeyB.........ccccccccssseses----- dis 60 
Padlocks and padlock OE eae dis 7o&10 
Bell pulls, mineral, and jet.......dis 60 
Bell putls, genuine bronze..........0...0+. dis 60&10 
Lever bell pulls, uine bronze........ dis 6o&10 
Butts’, genuine Dromze........0...eeeeee dis 60&10 
Butts’ bronze plated dis 6o&10 
Store door locks and latches............... dis 60&10 
Store door handles..................secceseseees 
Shutter hin, ps, genuine bronsge.dis 60&10 
Shutter hinges, bronze plated................. dis 70 
Flush bolts, genuine bronze.................02+. dis 70 
Shutter knobs. genuine bronze............... dis 
Shutter bars, genuine bronze................... dis x 
lifts, genuine bronze dis 60 
Sash pulls and plates, genuine bronse.....dis 60 
Push plates, genuine bronse. dis 60 
Drawer pull, genuine bronee................... dis 70 
Letter box plates, genuine bronze... .dis 6o&10 
SS ied Mega dis rs] 
Bishop’s Buckeye Sash Locks......§ gross 
Plambs and Leve s. 
Standard list.. dis 7yo&10 
Pocket levels. dis 7o&r0 
Davis’ inclinometers...............0.000 cooveeis 10ST 
Pumps. 
Cistern, best makers dis 1060 
Pitcher spout, best makers dis Gt opiote 10 
Pitcher spout,cheaper goods........... 70@70RS5 


Pokes, Animal. 






































Bishop’s I. X. I doz $6 oo 
Bishop’s O E....... doz $5 25 
Bishop’s Pioneer dos $3 75 
Bishop’s American........ inibiusaneaaaiaal dos $2 75 
Rakes. 
Cast steel Ais 
Malleable dis 
Razors. 
Wostenholie & Butch ‘See F als te 
‘os C) SS «dis te 
MEE WIN csclnitnstntuinsiansttansesenniesaiiatll has so. net 
Rat Killers. 
Schuyler’s 8 gross $15 co 
Scales. 
Hatch, Counter, No. 172.......:...ese++ 8 dos eo 
Hatch, Tea, NO. 161..........cecccees B doz $6 co 
Chatillon’s Grocers “a 
Famil rnbulls 308 10 
Scale , List ofJanuary oe 
12, 1882. dis sok 10o@sok& 1084 
Screw Drivers. 
Stanl R. & L. Co.’s Varnished 
Handles............ Ais 65&10 
Stanley R. & I. Co.’s Black Handles..dis 6Go&10 
Sets interchangeables...............§ dos $18 dis as 
Squares. 
Steel and iron 
Nickel plated...... .......--..sccose dis 75&10@se 
Disston’s try square aad T scom@is 45a&10 
Winterbottom’s try and miter.....w...die 
























































Tacks, Brads, Etc. American iron cut tacks........ is 674%&10&10 

Copper tacks dis 50 

New List, Oct. 19, 1890. Copper finishing and trunk nails......dis so&oo 

American iron carpet tacks all kinds Cigar box nails. dis by 
dis 7o&ro&10 | Finishing mails.................cscssssssscsesssee senses 6 

Steel carpet tacks all kinds.......... dis 7o&r10&10 | Hungarian nails and miners’ tacks.dis 62%&s5 

Swedes iron carpet tacks, all kinds Gimp and lace tacks. o---flis 7o&5 

dis 708&10&10 - = ” a BRS dis 66&10 

Swedes iron tacks dis yo&ro&1o | Trunk and clout nails................«« oven ® 6655 

Swedes iron Upholsterers’ tacks..dis yo&10&10 | Tinned trunk&clout nails dis 66&10&10 

Tinned Swedes iron tacks............dis jo&1o@10 | Basket nai!s 8 66&10&10 

Tinned Swedes iron Upholsterers’ Chair nails 8 66&10&16 

tacks. dis yo&r1o&ro | Common and patent brads 8 66&10& 10 

MANUFACTURERS 





WIRE NAILS 


Works: SALEM, 0; FINDLAY, 0. 
SALEM, O. 





General Office : 


BRANCH OFFICES: 


26! Broadway, New York. 209 Phenix Bidg., Chicago 
123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 





We will make your patterns 
cheaper and better than 
can be done elsewhere. 


THE GOBEILLE PATTERN (0., 


CLEVELAND, O. 























FREICHT AND PASSENCER 


LEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; $t. LOUIS, 301 Roe Building 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE. 


TURN BUCE LES. 








Wrought iron open hexagonal turnbuckles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. iron. 


THE CENTRAL IRON & STEEL COMPANY, 


BRAZIL, IND. 
ewSole Manufacturer. 
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Temp Iron Trapp Revitw. 




















piitieteas ee " = os i 5 a eae = miko _y 
2 s . Heating and Ventilating Apparatus— Sheet Iron— 
Classified List of Advertisers. *Akron Heating & Ventilating Co., Ak- ion Reming | Mil) Cons oe ry 13 CLEYELAND BUSINESS DIRECTORY. 
MDa Dice ovceecccesseccccceccccrsese eeecescec ceceee cccscccee IE m bridge Iron & Steel Co.,Cambridge,O 13 
Bolt and Nut Works. 

The star (*) indicates that the adv. « a. wD H. LaFountaine, Cleveland, O............. 19 | Steel Castings— aU WUT GO Manuincterere ot 
alternate weeks ; the dagger ({) oncea month; | Hose— Chester Steel Casting Co., Philadelphia, ) PR eee eee ee ea ecine Dion 
the double dagger ({) once in three weeks. Fabric Fire Hose Co., New York......... eniese, 20 Pa and Elevator Bolts, Coach Screws, i 








Paor. 
Aluminum— 
Cowles Electric Smelting & Aluminum 
Ee 2a: cow 20 
Bath Tubs — 
tInstantanous Water Heating Co., Chica- 
go, Iii... aie 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland.............ccrsesserees 16 
Belt Holders— 
*wW. R. Santley & Co., Wellington, O........ _— 
Bollers and Boiler Attachments— 
Babcock & Wilcox Co., New York............ 20 
Wm. B. Pollock & Co.. Youngstown, O..... 19 
E. H Jones & Co., Cleveland............:scseee II 
Hazelton Tripod Boiier Co., Chicago......... 10 
Bilowers— 
W. H. LaFountaine, Cleveland, O.............. 19 


Camp Stools— 

Acme Manufacturing Co., Springfield, O.. 16 
Coal and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

1and........0. sesccesee d 13 

Cornice Work— 

W. H. Mullins, Salem, O.....000...ccsserresseeere IO 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O............ soces 10 
Car Wheels— 

Bowler & Co., Clevelamnd.......... sescsssss --resee 12 
Chain Belting— 





Jeffrey Mfg. Co., Columbus, O..............+ wea 
Carpet Cleaning & Laundry Machines— 

W. H. LaFountaine, Cleveland, O............. 19 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... 18 
Die Makers. 

Avery Stamping Co., Cleveland........ actansine an 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 12 
Drop Presses— 
Toledo Tool & Machine Co., Toledo, O...... 10 
Elevators— 
L. 8. Graves & Co., Rochester, N. Y.......... 15 
Explosives— 
Hercules Powder Co., Cleveland......... pesoeses 18 
Electrical Manufactures— 
eveland Electrical Mfg. Co., Cleveland — 
rush Electric Co., Cleveland 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 16 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 





CAIN, Ti cesteces scovneccsseccese eembnepesbencin woes 20 
Emery Wheel Flanges— 
*Edmund R. Ware, Chicago, I11.......... cores 9 


Engravers and Klectrotypers— 
Eclipse Electrotype & Engraving Co., 
Clevela 










i ot a cceeasnachnesiteadanatiie a 

Union Electrotype Foundry, Cleveland.... 10 
Engines (Steam) 

*Chandler & Taylor Co., Indianapolis, Ind. 12 

as. Leffel & Co., Springfield, O................. 13 

m Tod & Co., Youngstown, O.............++ 18 

Skinner Engine Co., Erie, Pa..... a 





Aetna Machine Co., Warren, O 





C. H. Presley, Cleveland.......... a 
E. H. Jones & Co , Cieveland . coos ae 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, I11..............00+ yereveeeccsceneee 19 
Van Duzen Gas Engine Co., Cincinnati, 
ra) ae 17 
Engines (Hoisting)— 
John F. Byers, Ravenna, O.............s0c0e0+ II 
Engines (Oil) 
C. H. Presley, Cleveland, O...........-scsessseees 12 


Engineers’ Specialtics— 


*Curtis Regulator Co., Boston, Mass 
Sensible Packing Co., Chicago, III ... 
Engineers aud Contractors— 





E. H. Jones & Co., Cleveland.............seseeees Ir 
Bjectors— 

James Jenks, Detroit, Mich.......cecereeees 12 
Files, Makers of— 

Reynolds Bros., Columbus, O.........00. sess 20 

A. & H. Gough, Cleveland...................sc000 . 

Parkin & Bosworth Co., Cleveland............ 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
For Saie— 


Foundries, Furnaces, Machinery, etc........ 16 
Foundries— 
Bowler & Co., Cleveland............s:sss+. 12 & 16 


Thos. D. West. Foundry Co., Cleveland..... 14 
Foundry Cupolas— 


Victor Colliau, Detroit, Mich............ seosmane ER 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Masz......... 18 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 18 
Galvanizers. 


Avery Stamping Co., Cleveland................. 12 
Gas Machines— 
Detroit Heating & Lighting Co., Detroit, 
BIPOUER cosacese<ancizecte gbiddssnandaepenvaneieeniaensestbaled 9 
Gear Cutters— 
warenee, Cunningham & Co.,Philadelphia, 


seeee eveveeree IZ 





Galvanized Iron— 

*Cincinnati Corrugating Co., Piqua, O..... 11 
Gum Roofiing— 

Gum Elastic Roofing Co., New YorE N.Y. 14 
Grapples, Excavators and Dredges — 

Jes. H. Lancaster, New York.....sssssssse 27 





Heaters and Puri fiers— 
Stilwell & Bierce Manufacturing Co., 





> ag .@) 20 
Laidlaw “ Dunn Co., Cincinnati, O........... 12 
E.G. T. Colles & Co, Chicago.......c...scssees 12 
E. H. Jones & Co., Cleveland...........0++ ibeee 11 
Hangers— 
W. H. LaFountaine, Cleveland, O............ 19 
Injectors — 
Columbia Injector Co., Cleveland............... 12 
Penberthy Injector Co., Detroit, Mich...... 20 


Iron and Steel Roofing— 


Sykes Iron & Steel ee Niles, O... 19 
Coeitge Iron Roofing Co., Cambridge, 
Ti aiattas 





h cose 19 
pret Aaa gt Roofing Co., Cleveland ............ 19 
Standard Iron Co., Bri eee 19 
Thompson Manufacturing Co.,Cleveland, 19 
Berger Mfg. Co., Canton, 00.........ccccccccseoees 19 
Holton Iron Roofing Co., New Lisbon, O 19 
Eberts Bros., Detroit, Mich............-000. 00000 20 


Kanneberg Roofing Co., Canton, O........... 19 


Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............ 13 


Oglebay, Norton & Co., Cleveland.............. 13 
J. H. Outhwaite & Co., Cleveland................ 13 
Condit-Fuller Co., Cleveland, O..............0 3 
Pickands, Mather & Co., Cleveland....13 & 1 

Ei. NN. Hill & Co., Cleveland.........ccscescoee eccee FS 
E.C. Pope. Cleveland 13 





Cleveland Iron Mining Co., Cleveland...... 13 
Lathes— 

H. L.. Shepard, Cincinnati, O........ acne 10 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 12 
Manufacturing Sites— 





John A. Wood & Son, Pittsburgh. Pa........ 16 
B.C. Washington, Wheeling, W. Va......... ir 
Mining Machinery— 
Webster, Camp & Lane Machine Co., 
ane 14 


Machine Shops— 


Webster, Camp, & Lane Machine Co., 
Akron. O...... 16 

Toledo Machine & Tool Co , Toledo, O...... Pe 
Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland............16 & 20 

Garvin Machine Co., New York........ sencssnte 12 

C. H. Presley, Cleveland, O..... .....ssseccccccces 12 
Oil Fuel Process— 





Aerated Fuel Co., Springfield Mass............ 15 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 10 
Patents— 

Wm. M. Monroe, Cleveland..................00+0 14 


*Thos P. Simpson, Washington, D. C........ oo 
Patterns— 

Gobeille Pattern Co., Cleveland, O............ 15 
Pumps (Steam)— 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 


Rumsey & Co., Seneca Falls, N. Y............ 18 

Van Duzen & Tift, Cincinnati, O............... II 

E. H. Jones & Co., Cleveland...............ss008 II 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. II 
Paint— 

Iron Clad Paint Co., Cleveland, O.............. 12 

Akron Chemical Co, Akron O.............. wose SE 


Uliman & Philpot Mfg. Co., Cleveland..... 20 
Perforated Sheet Metal— 


Harrington & King Perforating Co., 
pe ED: | Se sieseaniemans pmse 20 


Pulleys— 

Ohio Pulley & Machine Co., Warren, O.... 12 
Pipe Cutting & Threading Machines— 

*Wells Machine Works, Fostoria, O.......... - 
Packing— 

Sensible Packing Co., Chicago, IIl............ 9 
Pipe Fittings— 

songs B. Potts Pipe Fitings Co. Columbus, 


Punches and Shears— 

Long & Allstatter Co., Hamilton, O......... 12 
Pipe and Boiler Coverings— 

American Heat Insulating Co.,Pittsburgh 17 
Rolls and Pinions— 

Totten & Hogg Iron & Steel Foundry 








Sd., PILASDSTEM, PO ccccccccecccocccecee sosaunataaaek 20 
Railroads— 
Time Tables, Etc 17 
Railway Supplies— 
Bowler & Co., Cleveland....... ccaiadiinaiegaain eceeae 12 
Cleveland City Forge & Iron Co., Cleve- 
land . 20 
Rock Breakers and Ore Crushers— 
Jas. H. Lancaster, New York...........ccccccees 17 


Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....... 13 
Saws— 


Peter Gerlach & Co., Cleveland................. 16 

Detroit Saw Works, Detroit, Mich............ 10 
Shafting— 

Fitzsimons & Co., Cleveland............... ccovee 20 

*Brightman Machine Co,, Cleveland......... 16 
Shapers— 

*J. Steptoe & Co., Cincinnati, O............... 20 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... 18 


Detroit Heating & Lighting Co., Detroit, 
Biases sacuscccockscceed ‘ 


Steam Boiler lnspectors— 
Hartford Steam Boiler Inspection & In- 








surance Co., Hartford, Conn Iz 
Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland..........:-+0++ 16 


F. A. Sackman, Cleveland, O...............cs0008 I 
Jas. Murdock Jr., Cincinnati, Onerereeerersreees I 








Sheet Steel— 


Standard Iron Co., Bridgeport. O........ eccsces IQ 
Cambridge Iron & Steel Co.,Cambridge, O 13 


Stampers of Sheet Metai— 

Avery Stamping Co., Cleweland.......cccss0. 12 
Stokers— 

Brightman Stoker Co., Cleveland............. 18 
Stove Pipe Crimpers— 

Acme Manufactu:ing Co., Springfield, 0. 16 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 12 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleve- 

an 








Coal, lron and Ore. 
CKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 
Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds of casting. 9 Winter. 




















Hardware and Iron. 
O"tacturers 0 ROLLING MILL CO., manu- 





facturers of Steel and Iron Wireand Steel 
re. 








Machinists’ Supplies. 
pax & BOSWORTH, 9 and 11 So. Water 
M 





St., dealers in Manufacturers’ Supplies, 
fachinery and Tools. 














20 
Central Iron & Steel Co., Brazil, Ind........ 15 
Tackle Blocks— 
Fulton Iron & Engine Works, Detroit, 
Cc. 





Water Gas Furnaces— 
W. S. Hutchinson, Chicago, II1.........000...... 20 
Window Blinds— 


Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 
*F. Powell & Co., Toledo, O 20 





Wire Machinery-- 

John Adt & Son, New Haven, Conn.......... 12 
Wire Nails— 

Salem Wire Nail Co., Salem O................... 15 


Wood-Working Machinery— 
Indiana Machine Work, Ft. Wayne, Ind 


Egan & Co., Cincinnati, O........... eaepionadeieye 
G. H. Scanlan & Co., Portland, Me 
*Battle Creek Machinery Co., Battl 
Creek, Mich.......... iarbuen destin Seeneennesdinaransibaanit _ 
Wheelbarrows— . 
*Cleveland Wheelbarrow & Truck Co,, 
coe EE ee 20 














Manufacturing Sites 


On the Monongahela River. A fine tract of 
land on the bank of the river, 18 miles from 
Pi.tsburgh, 4 miles from McKeesport, near 
the natuaal gas mains from the Bellver- 
non field to Pittsburgh. The Mononga- 
hela branch of the Pennsylvania Railroad 
runs through the tract, and it is all available 
for manufacturing and residence purposes. 
A large section of this tract will be donated 
to any large manufacturing concern that will 
locate there. Investigation desired. 
McCUNE & COULTER, 98 Fourth Av., 
orJOHN A. WOOD & SON, & ¥ ater St., 
PITTSBURGH, Pa 





ESTABLISHED 1854 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 


Factories on Columbus, Winter and Leor 
ard streets. ° 


Cleveland, O., U. 8. A. 


Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
. policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 


The Cleveland Printing & Publishing Co., 
Cor. Wood and St. Clair Sts., 


CLEVELAND. 0 


Patent Milled or Turned Shafting 


Is rapidly coming to the front. 
Made only by 


The Brightman Machine Co. 
ba 








CENTER ST. FROM MAIN TO WINSLOW, 
CLEVELAND, O. 


yit% ("BORE 





PRINTING INKS. ° 


; On OY A, LO h ALVA fac 
A%W INK USED ON THIS PUBLICATION 








Stee! Stamps and Stencils. 


der moe J. H. &CO., Rubber Stamps, 
Seals, Stencils,Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


W  iocaneeuns & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


























26 inch Band Saw, ae eae 
3° inch Band Saw, ee AS 

inch Band Saw, “Sale wi lle la 05 
Planer Planes 24x9, - - - = 20 
Planer Planes 18x5%, - - - = §& 
Izinch Buzz Planer, - - - - 85 
jig Saw, 6 saws, - s+ -. + » 65 

ron Saw Bench, 3saws, - - - 


Other machines in proportion. All of our 
machines gauaranteed to give satisfaction. 
Send for circulars, special cash discounts, 
etc., before buying. 

G. H SCANLAN & CoO., 
96 & 98 Preble St., PoRTLAND, Me. 


88888888 





Acme Manufacturing Co., 
Manufacturers of All Kinds of 


Small Novelties and Toys, 
PATENT STOVE-PIPE.CRIMPERS, 


FOLDING 
Camp Stools, ete. 


Correspondence solicited. 


SPRINGFIELD, 0. 


THE NEW WEBSTER 


JUST PUBLISHED—ENTIRELY NEW. 





WEBSTER'S 


INTERNATIONAL 
DICTIONARY 





_ The Authentic “ Unabridged,” comprising the 
issues of 1864, 79 and '84, copyrighted property 
of ihe undersigned, is now Thoroughly Re- 
vised and Enlarged, and bears the name of 


Webster’s International Dictionary. 

Editorial work upon this revision has been in 
progress for over 10 Years. 

Not less than One Hundred paid editorial 
laborers have been engaged upon it. 

Over $300,000 expended in its preparation 
before the first copy was printed. 

Critical comparison with any other Dictionary 
isinvited. GET THE BEST. 

G. & C. MERRIAM & CO., Publishers, 

Springfield, Mass., U. 8. A. 

Sold byall Booksellers. Illustrated pamphlet free. 





Manufacturer of 


STEEL STAMPS, 
NAME PLATES, 


eTIMBsSs 


& TOOL ROOM 


5 CcEECcrKes. 
= 52 Longworth St, Cincinnati, 0. 
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The “ Lancaster’ Rock Breaker and Ore Crasher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 


ut 





Au 





Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and also for concreting 
purposes these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “Sections” for easy trans- 


ol epsce in mountainous regions. 


May be mounted on wheels, worked by 


and, horse gear and steam or other power, and also fitted with Rotary 


Screens, Elevators and Conveyors. 


Correspondence and trial tests solicited. 





a 





THE “LANCASTER” 


Will automatically dig, raise and discharge mud, clay, gravel, sand, hard pan, 
ores, rock phosphates and fire-clay from their beds and 


banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. 
ples are made of best forged steel, with four penetrating 
scoops, operated solely by compound leverage, thus dis- 
pensing with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 

Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to seeour Rock 
Breakers, Grapples, Hand, Horse and Steam Power 
Hoisters at work. Comparison of our prices, capacities 
and merits with all rival Grapples, Rock Breakers, 


Hoisters, etc., earnestly solicited. 


These Grap- 


They 





Self-Penetrating Grapple, Excavator 2 Dredger. 





Correspondence solicited. Manufactured and sold by the patentee. 





THE “CONLEY-LANCASTER” DIRECT STEEL PROCESS. 





JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 172 BROADWAY. NEW YORK, U. S. A. 





ae ASDA 


For Threshing Machines, ay 
Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c., 
our newest and latest Engine a little 
wonder and a giant to work. 
Send for prices. Mention this paper. 
Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 
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@ = THE /\ANUFACTURES AND PRODUCTS , 4 
© OF THEUNITED STATES, = g, 
@ comprises EveryArticle madeinthis @ 
* CSuntry -indexed and Gassified-and @ 
@ under each article Gp leaaseire ° 
© THE BEST MANUFACTURERS. @ 
@ Qmplete in One Royal OctavoVol.of over 1000p. @ 
* Frice inGoth,$5. in Leather$7. @ 
a 
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- Orders received at office of thisPaper- @ 
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Wheeling & Lake Krie Railway. 


THE NEW THROUCH LINE 


TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 
AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 

The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLar, 
Traffic Manager. 





Jas. M. HAtt, 
Gen’! Pass. Agent. 





C Ll eS E, Aust & CLARK 


LE@T ROTYPE 


Beek NCRAVING CO. 





TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 


Arrive. Depart. 
N. ¥. & Pitts. Express....... ts38am *S25am 
Fast N. Y.'& Pitts. Express*io 55 a m coopm 
Mahoning Accommo......... 40am 





Mahoning Val. Accom........ 430pm 
I20pm Iliopm 
Ee 00 p 
*Daily. fDaily, except Sunday. 
cept Monday. 


Cleveland & Canton Rallroad. 


(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
m 


| - ge See 
Daily ex- 


Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m, 6:20 p. 
Bedford—6:50 a. m., 11:10 @. M., 1:30 Pp. M1., 3:00 
>. ™., 4:40 p. m., $5:45 Pp. m., 6:20 p. Mm. 10:35 p. 
I 


Newburgh—6:15 &. M., 6:50 &. M., II:TO &. m., 1.30 
P. M1., 3:00 Pp. M., 4:40 Pp. M., *5:45 Pp. m., 6:20 p. 
M., 10:35 p. m. 

Arrive from— . 

Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*8:10 a. M., 10:30. M., 2:35 p. m., 6:30 p.m. 

Bedford—6:oo a. m., *8:10 ey 10:30 &.m., 1:05 p. 
M1., 2:35 Pp. M., 4:15 Pp. Mm., 6:30 p.m., 7:10 p.m. 

Newburg —6:00 &. M., 7:15 @. m., *8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 P. m., 

6:30 p. m., 7:10 p. m. 

Trains marked * run daily. 

Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... 25am *%30pm 
Mariet TOBD..cccsrerereces *Ir1Isam *245pm 


Balto. & Wash. 


ress.... *. m *1o 25am 
Cleve. and Canton ress Pe ob 


pm 8i15sam 
*Daily. Daily, except Sunday. 
J. T. JOHNSON, J. B. CAVEN, 

Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 


Depart. | Arrive. 
For Pittsburgh, Balti- 7 45am) d525am 
more, Washington, Phil- Iispm| 1z250pm 
adelphia and New York.) dir 1iopm| 635pm 


745am/| I250pm 
Wheeling and Bellaire. 11spm unm 








We Ee Bl ocensceods 
Alliance Accom............. | 3 25pm! 1ofoam 
Ravenna Accomi............. 500pm! 825am 





d Daily. *Kxcept Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 





MtVernon se? Pan Handle Route 





Cleveland & Pittsburgh R. R. 


For Cuyah ge ne | 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indianap- 
olis, St. Louis, and all 

ints in the South and 





Depart. | Arrive. 


| 8ooamid 7 co am 
d800pm) s540pm 


uthwest. . ; 

For Cuyahoga Falls, 
Akron, Orrville, Mill- | 
ersburg, Gambier, Mt. 
Vernon and Columbus. 

For Cuyahoga Falls, } 
Akron, Orrville, Chica- 
go,and all poiutsin the 
West and Northwest. 


d Daily. Other trains except Sunday. 
Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 


1Ispm/ 1250pm 


800am|) 5s 40pm 
325 pm) roloam 














.-ticket office, Weddell House corner. 


FT. WAYNE, CINCINNATI & LOUISYILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louls. 

13 maexs sHorrErR BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QD mies sworter and Quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 
ASE FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H FISHER, 
Gen’1 Supt. Gen’! Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 














** For scen picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The le’s favorite route I ween, {ried 
The P. & L.. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, CLaRK, 
Gen’! Supt., G.P.& T.A. 


Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 











Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, “4 burg, Newport News, 
Old Point Comfort. 


J. Ropneson, Receiver, 
Columbus, O. 


Jno. J. ARCHER, 
Gen’l Pass. Agt. 








—-THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 
BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. C., Charleston, W. V 
Parkersburg, W. Va.,andthe South.” 


Direct connections at Union Depots, with ali 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A.T. WrIxorr, 


W. K. RIcHaRps 
Pres, and Gen. Mer. 


QPAaTA, 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—ToO—- 


New York, Boston 
, and the East. 


The shortest anc 
quickest Route to Pitts. 
burgh, Washington anc 
— more & the South: 
east. 





New Central Depot So. Water St. and Viaduct, 





Depart. 
No. 62, Accommodation..................... t+ 605am 
No. 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accom.................. *11 25am 
No. 64, New York & Pitts. Limited...* 250pm 
No. 66, Mantua Accommo.................. *420pm 
No. es t  . _, y RR RORARER RRS t yb pm 
No. 68, New York & Pitts. Ex............ I10opm 

Arrive. 
No. 61, N. ¥. & Pittsburgh Express...t 515am 
No. 71, Youngstown Accom............... 


No. 65, New York & Pitts. Lim........... 
No. 67, Pittsburgh Accom.............00. 
. 73, Leavitssburgh Local...... 
No. 63, New York & Pitts. Ex... 
ony ie wantue CO ee 
o. 69, Youngstown Express............. iopm 
*Daily. tDaily, except Sunday. tomp 
Baggage checked through to all points East. 
Through tickets and information rding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TuckER, Gen. Supt., Cleveland, O. 
W. C. RINEARSON, Gen. Pass. Ag’t, New York. 
G. E. Fouts, C P. & T. A., Cleveland. 








SAVES 10% TO 50% FUEL 
AN HEAT INSULAT Ne 
__ P.O.BOXx 459 Co, 


~— . 


Go 


PITTSBURGH, PA. ‘ 
& BOILER COVER” 





INCREASES CAPACETY OF S 
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THE BRIGHTMAN STOKERis THEBEST 


STEAM BULLE K 


FURNACE 


IN THE WORL 


THE BRIGHTMAN STOKER C2: 








PUMPS 


@@ Gend for Illustrated Catalogue. 


Centrifugal, Rotary and Piston Power Pumps, and 


House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cumtep.) 


New York City Office: i6 Dey Street. 


Factories: Seneca Falis, N. Y. 





ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 230 South Third st. 
CHICAGO, 2.8 Lake st, 





Ai d Pum 

STEAM TRAPS, RETURN TRAPS, 

DAMPER REGULATORS, 
SEPARATORS, 

and othe: ‘pecialties for the economical 
use of sieam. Manufactured by 

THE CURTIS REGULATOR CO. 
85 Beverly Street, Boston. 


Regulators for Steam, Water, 
ir, an Pressure. 








WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON sata 9 
The Hamilton Blast Furnace Engine. 






~ Hydraulic Cranes and Accumulators. 


@@Heavy special machinery generally. Send for illustrated catalogue. 


STEAM ENGINES, Prpoiiabteand Semi-Portasie 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 
JAMES LEFFEL & CO., 


200 Lagonda Avenue, SPRINGFIELD, O. 





For sale by C. H. PRESLHY, 24 ‘So. Wate: St., Cleveland, O. 


‘“BACON’S” WINDING ENCINES |f 
os Mines, Inclines, Quarries 


AND 
EVERY POSSIBLE DUTY 


WITH 
Friction Drums, 
Link Motion. 





DOUBLE OR SINGLE 
DRUMS. 


Complete Hoieting and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535 ARCH S8T., PHILADELPHIA, PA 


Printed in the Highest Style of Art, by 
[ AT ALO t lI ES The Cleveland Printing & Publishin$ Co. 
Cleveland, O. 











te SKINNER ENGINE C0,ERIE,PA. 
ww My VER 3400 IN USE. 


Maneacturers of PORTABLESSTATIONARY 


> ENGINES~BOILERS . 


: SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 
=~ C.R. VINCENT & CO., [5 Cortlandt Si., N. Y. 























150 to 2000 H-P. ==> °8S 
FOR ROLLING MILLS AND ALL OTHER 

WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRI RACTS JMADE F FOR LOMPLETE 





ENGINES. ALWAYS rm STOCK. 





LAIDLAW & DUNN CO. 


MPS OF EVE RY 
-<SCRIPTION 


) CINCINNATI, ¢ 








Btanp before « blast. | Pragments after a blast. | 


U STRONGEST and SAFEST EXPLOSIVE, 


mown to the Arts. 


E POWDER, FUSE, CAPS, 
Electric Mining ‘Goods 





wt & 
a. 
~*~ | 


res erst \. 


ce 





=xUROULmus, AED Ald, FOOLS POR STUMP BLASTING, 
REAT STUMP AND ROCK ALE BY THE 
HERCULES. POWDER COMPANY 


Je W. WILLARD, Manager.) 
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ag — ——-——— Pi ly Builders of the Largest Line of Late Improved 


i 





———————_ 





No. 7. Extra Heavy Double Planer and Matcher. 


Planes 24 in. wide, both sides, and matches 14 in. wide. 
With Drop Matcher Attachment. 


Complete Outfits Furnished for 
Planing Mills. 
Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
And General Wood Workers. 





NOS. 261 to 271 WEST FRONT STREET, 
THe EG AN [JomPany, seal Ohio, U. 5. A. 


WOOD-WORKING 
MACHINERY 


IN THE UNITED STATES. 


Send for Catalegue and Prices, 





New Square Chisel Mortiser and Borer. 





Hott Steel Plates and Sheets, 


CORRUGATED ROOFING, 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





All my Iron 
and Steel isr 
rolled and box 
annealed, well 

ainted on 

oth sides 
with the Best 
mof Paint and 
nure Linseed 


wc co., 
NILES, C., and CHICAGO, ILL. 


SYKES’ 





classes of 


buildings. 
y put on. 





THE KANNEBERCG ROOFINC CO., Canton, O. 


The Originators of Strictly Genuine Steel Roofing.) 
- MANUFACTURERS OF THE 


Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENUINE STEEL, 


ul CORRUGATED IRON (four sizes of corrugstions), and Crimped 
fg Edge Iron Roofing and Siding, Beaded Iron Siding and Ceiling 
~ Water Proof Buil \ing Paper, Dry and Ready Mixed Paints, Etc 
Write for Catalogues, Price Lists and Semp!'es. 


WA7. EX. LrakF"ountaine, 


; MANUFACTURER OF 


J VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
— special Machinery. 

















FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
ot unequaled strength. 
Stronger and more durable than iron forgings in any 
position, or for any service whatever. 


1335 Lexington Ave., = CLEVELAND, O. 
\ T r F 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove vhis. 
Crossheads. Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for circulars and prices to 
Chester Stee! Castings Co., 
WORKS: OFFICE 
CHESTER, PA. } 407 LIBRARY ST., PHIADELPHIA, PA, 


“Treated” COTTON, Rubber Lined 
Fire and Mill Hose. 


Fabric F*ire Hose Worcs 
13 and 15 Park Row, NEW YORK, N. Y. 








‘ a 


: 0 I b Moot RoLuUNS MILL WA K 
“.. _W™B-POLLOCK &CO.YouNGS TOWN, 0 
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GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron_and Steel Roofing, Crimped and Corrugated 
Siding. Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters. Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN S8T., CLEVELAND, O. } 
@@ Send for circular and price list No. A ' 


CORRUGATED IRON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 
The BERGER MANUFACTURING COMPANY, CANTON, 0. 


§ make arrange- 

ments for ROOF- 

y Ti STEEL ING until you 
: | | NI ar -aane have seen ours. 


f | HN est [ xcels all other Metal Roofs. 
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CAMBRIDCE ROOFINC CO., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, Crimped 


Rage, Corru and Beaa- 
oofing, Riding and Ceil- 
ng. 

PURE STEEL A SPECIALTY 


@@ Send for Descriptive 
Catalogue. 





SAVE YOUR MONEY BY USING 
(PEERLESS. 
WPPWQG . 


(HERCULEsS.) —THE— 





§ Sows 





2. 








Otto Gae Engine Worke, 


SCHLEICHER, SCHUMM & CO., { Eniisdeiphia. 
Horizontal OTTO Gas Engines. 
Vertical Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OrTo Gas Engine Dynamos, 
SIZES: 1, 2, 4,7 10, 16, 26 AND 60 HORSE-POWER. 
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PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will poreans scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the appearance of the shelves of 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed afier the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 


J. STEPTOE & CO., 


CINCINNATI, - OHIO, 


MANUFACTURERS OF 


Crank and Geared 


SHAPERS. 


Send for Latest Illustrated Catalogue. 








Cleveland Wheelbarrow & Truck Co., 
CLEVELAND, OHIO, 


Manufacturers of 


—_ 4 IRON, STEEL AND WOOD 


WHEELBARROWS. 


Write for catalogues and prices. 
Estimates furnished on special designs 





OLD 


ae )6C CLEVELAND TWIST DRILL CO., 






Ss 
——— 


sm von carwooue. Cop. Lake & Kirtland Sts,. Cleveland. 


REBLIABLRD 
890 SURE GRIP 

5 eel tackle GIOCK. 

. j > DETROITs: | Tackle Block 

Gxt HALF THE COST of hoisting saved 

vee to Machinists, Builders, Contrsctors 

and OTHERS. Admitted to be the 

reatest improvement EVER made 

n Tackle Blocks. Write for Cata- 
logue. 


Fulton Iron & Engine Wks. 
Est. 1852. 17 Brush St , Detroit, Mich. 








SS 


ss <= 
(), WRITE FOR DISCOUNTS. 








The Mart or Detroit 
Emery Corundum Wheels and Machinery. 


Write to J: WENDELL COLE, M. ) 
Box 152, Chicago, Il., or Box 84, Columbus, O. 
a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








“PHENOMENAL.” 


PENBERTHY AUTOMATIC INJECTOR 
Within One-Half Per Cent. of Perfection. 


The PENBERTHY and other Injectors were sent to the 
Michigan University at the request of Prof Mortimer E. 
Cooley, under whose direction the tests were made. We 
quote from the report, which speaks for itself: _ 

“The next Injector tested was the Penberty—size B—a 
machine which not only worked most easily—being per- 
fectly automatic within a wide range—but also with a 
high degree of economy as reference to the tables will 
show. Forcing against a constant pressure of 65 Ibs. and 
with steam pressures varying from 45 Ibs. to 90 Ibs., the 
proportion of water forced to steam used rises steadily, 
while the duty or work and the efficiency as a boiler feeder 
undulate—the efficiency of 99% per cent. as recorded in 
table XIV - being a phenomenal result.” 


PENBERTHY INJECTOR CO., II7 7th St., Detroit, Mich. 


Cc. H. PRESLEY, Agents, Cleveland, O. 


WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 


use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 
is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. 














The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- — ‘ 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,. CLEVELAND, OHio. 








REYNOLDS BROS., TOLEDO 


Hand Cut Files | WIRE & IRON WORKS, 


Manufacturers of 


AND RASPS. , + 
es lc es Gs Brass and Wire Railings, 
trade only. Wire and Iron Fencing, 


Roof Cresting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


And Builders” Wire and Iron Work of every 
Description. 


F, POWELL & CO., 


TOLEDO, OHIO. 


183 & 135 N. Water St., 


COLUMBUS, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 
list. 7 











Awarded the CRAND PRIZE at the Paris Exhibition. 
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Pittsburch Office: 408 Lewis Block. 


FORSTER’S PATENT ROCK & ORE BREAKER 


For Either Coarse or Fine Crushing. Nearly 400 in Use. 


Does the work of any 
other Breaker with but 
one-third the power and 
one-half the expense of 
keeping in repair. 

Only manufacturers. 
Correspondence solicited. 


MINES, RAILROADS, 


and Macadam. a 


Manufacturers of Sand avd Chill Rolls and Blooming Mills — 
and General R_ Ling Mill Machinery, = 


The Totten & Hogg Iron & Steel Foundry Co., Pittsburgh, Pa 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


325 Dearborn-st., Chicago. 
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W. S. HUTOHINSON. 











Jobbers of all kinds of 
Roofing Materials. 
"ONIAZOCON NOU! 
dep [lou pus pedmpip A 
‘'WVAS ONIGNVILS Gussaud 






















COL FITZSIMONS & CO., IRON 


pRAWN SHEAF TING crcey 


CLEVELAND, OHIO. 























SPECJAL EDITION. 
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Cleveland Rolling Mill Co. | 


CLEVELAND, OHIO, 
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MANUFACTURERS OF 


Bessemer and Siemens-Martin 
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Plate and Sheet Jron and S$teel. 


GALVANIZED AND BLACK SHEETS, 


PLAIN AND CORRUGATED.) 


BEAMS AND STRUCTURAL SHAPES. 
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M. Hanna, President. J. F. PankuHurst, Vice-President and General Manager. LUTHER ALLEN, Secretary and Treasurer. 


The Globe Iron Works Company, 


BUILDERS OF 


IRON AND STEEL STEAMSHIPS, 


TRIPLE EXPANSION AND COMPOUND MARINE ENGINES, 
AND 


MARINE BOILERS OF ALL TYPES. 





THE «GLOBE” PATENT STEAM STEERING ENGINE, 
THE “GLOBE” PATENT STEAM CAPSTAN-WINDLASS and REVERSIBLE STEAM CAPSTAN, 


Steam Deck-Engines, Steam Pumps, Combined Hoisting and Pumping Engines, 
Cargo Hoisting Machinery, Hand Windlasses and Winches. 


Sectional and Solid Propeller Wheels and Ship Castings of Every Description, 


Simple and Compound Stationary Engines, 


STATIONARY AND PORTABLE BOILERS. 


Boiler Shop and Shipyard Bending Rolls, Plate Punching and Shearing 
Machines and Bar Iron Shears. 


GENERAL SHEET AND PLATE IRON WORKERS, MACHINISTS AND FOUNDERS. 


SHIPYARD: OLD RIVER ST., Foor oF Tavtor st. CLEVELAND, OHIO. 
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INGERSOLL - MILLING - MACHINE - CO,, 


Successors to Eynon & Ingersoll, 


CLEVELAND, OFIO. 


Manufacturers of 

















MILLING MACHINES |. 


CUTTERS. 





CH 


With our Machines and “Patent” Cutters we can Mill a Sur- 


face 22 inches wide three inches per minute. Send q 
for Photograph of our Heavy Slabber. 39 
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| Residence of Cor. DONN PIATT, Mac-o-chee, O. 


Heated by BOLTON HEATER. Lighted by COMBINATION GAS MACHINE. 
Best Record for Longest Time in a ee % TS I 
Coldest Climate. ee © ©) 


HOT WATER HEATER. 


A Quartet of recent Ohio orders for the Bolton, 
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of which we are proud: 
ST. ANTHONY’S HOSPITAL, COLUMBUS. 
THEOLOCICAL SEMINARY, OBERLIN. 
B. F. GOODRICH CO., AKRON. 
COL. DONN PIATT, MAC-O-CHEE. 
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Send for Send for 


ILLUSTRATED BOOK, ILLUSTRATED BOOK, 





“WARMTH ™ LIGHT 

FOR FOR 
wy ‘ WINTER EVENING 
HOURS.”’ 











>) HOMES.’’ 
Ee LOLA LD 


Cottage of Hon. G 


wes om be 


. W. GARDNER, Mayor of Cleveland, O., Ballast Island, LakeSErie. 


Combination Gas Machines‘light Hotel and nine Cottages of the Ballast Island Club. 








Detroit Heating & Lighting Company, 


CHICACO, 88 Lake Street. BOSTON, 42 Pearl Street. 
ST. LOUIS, 508 N. Fourth St. DALLAS, TEXAS. 


FACTORY AND HOME OFFICE: 
396 Wight Street, - Detroit, Mich. Best Independent kighting Apparatus, 
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BRUSH ELECTRIC COMPANY 


CLEVELAND, OHIO, 






Furnish the Best and therefore the Cheapest 














ae 


Alternating Current Ineandeseenece Machines. 





DIRECT CURRENT 
ARC_LIGHT DYNAMOS, | |, [oo 
ARC. MACHINES, 
LAMPS AND CARBONS. ELECTRO PLATING 
wae APPARATUS. 





ELECTRIC MOTORS. 





Send for Catalogues. 
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